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Fig.  1. — Floating  Laboratory  at  Wau  on  the  Jur  River 
(Auxiliary  to  the  Wellcome  Research  Laboratories,  Khartoum) 
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The  destruction  of  equipment  and  materials  was  practically  complete,  and  many  valuable  records  were  lost.  The  Laboratories  are  now 
entirely  re-fitted  and  re-equlppad  with  the  very  latest  scientific  apparatus  and  appliances,  and  the  work  is  again  in  full  progress. 


0  0  N  'I'  E  N  '1'  S 


I'AGE 

Introduction .  15 

Issue  of  Laboratory  lleira'ts — 'I'he  Third  lieport— Plan  followed^  Pajiers  Coidributed— Siieeial 
Review  — Sanitary  Notes-  The  t'heinieal  Work — Special  Researeli  on  (!nm  Arabic — Entomo¬ 
logical  Work — Anthro])olog'ical  W'ork-  t'arnegie  Research  Fellows — Death  of  Dr.  A.  MacTier 
Pirrie — Coni]iilation  of  his  Re])ort — Tlie  Floating  Laboratory  -  .Marine  Floating  I^aboratory  : 
a  Sngge.stion — Report  of  Travelling  Pathologist  anil  Protozoologist —The  Raeteriologieal  M'ork 
— Notes  on  Research  Work  S]iecial  J'ajier  on  Parasitic  Worms — Aiipointment  of  Pathologist 
and  A.ssistant  Racteriologist — Changes  in  the  Staff — The  Alusenm — Lack  of  Sjiace — The 
Outlook — Sjieeial  Grants  Foreign  Help — The  Therapeutic  Garden — Recent  Advances  in 
Tropical  iledicine — The  International  Sleeping-Sickness  Conference — Nece.ssity  of  Progre.ss 
— Acknowledgments  —  Note  on  Destrnctive  Fire  —  Los.ses  —  xVid  Rendered — Re-titting — 
Acknowledgments. 


Trypanosomi.vsis  in  the  Anolo-Ecypti-vn  Sud.vn.  Ry  the  Director .  27 

Use  of  Arsonates  as  Therapeutic  Agents — Camel  d'rypanosomiasis — Cattle  Trypanosomiasis 
of  Kassala — Try|ianosomiasis  of  Mules. 

H.kmocreo.vrine  op  the  .Jerboa.  By  the  Director  .  35 

Blood  Counts— E.xiierimental  AVork. 

H.kmooreuahine  op  Rhampiiiopiiis  RuHRopuNirr.vTus.  By  the  Director  .  3ti 

PlROPLASMOSIS  IN  THE  AnOLO- EGYPTIAN  SUDAN.  P.Y  THE  DIRECTOR  .  :57 

Canine — Equine —  Bovine. 

Spiroch.etosis  of  Sudanese  Fowls.  By  the  Director .  3S 

Hi.storical — The  Disease  in  Imported  Fowls — The  Endemic  Disease— Synqitoms— Morjihology 
of  the  Spirochwte — The  Leucocytes — The  “  After  Phase  ” — Feeding  E.xperiments — Cultural 


Experiments  — Inoculation  Experiments — Nature  of  the  “After  Pha.se” — Observations  of 
Von  Prowazek — Illustrative  Cases — The  Disease  in  Geese — Conclusion. 

Routine  Work.  By  the  Director  .  58 

List  of  E.xaminations  Performed. 

-Miscellaneous  Notes.  By  the  Director  .  51t 

Uulteridia — Blood  parasite  of  the  common  Khartoum  toad  (Ilufo  rerjvhirix). 

Sanitary  Notes,  Khartouji.  By  the  Director  .  (id 

Historical  —  Site  -  Po]mlation  —  -Meteorological  Conditions. —  .Mosquito  Work — Clothing — 
Hon.sing  and  House  Construction — Dwelling-Houses  in  the  Tropics  (.McLean) — Con.servancy 
— Sewage  Collection  and  disposal — Waste  Water  Collection  and  Disjio.sal-  Refu.se  Collection 
and  Dis]iosal  Water  Supply — -Aerated  AVaters— Ice — Alilk — Slanghter-hou.se  .Alarkets — 
Infections  1  li.seases— Disinfection  -A'ital  Statistics -  Infections  Diseases  Statistics. 

Sleeping  SicKNE.s.s  and  the  Baiik-El-Ghazai.  Province.  ( E.i  triirfx  fnwi  Ciijitoiii  /foinird 

Euxor’f:  Report  to  the  Suddu  Sleejilnn  SirkitenH  Coiiiiiiinnio)!  April,  1908^  ...  ...  93 

The  T.setse  Flies  of  the  Bahr-El-Ghazal — The  Existence  or  otherwise  of  Sleejiing  Sickness  in 
the  Bahi-El-Ghazal  The  Probability  or  otherwise  of  Sleeiiing  Sickne.ss  becoming  prevalent 
in  the  Bahr-El-Ghazal  Pro\ince — Preventive  .Aleasnres. 

Additional  -Noies.  By  R.  G.  .Vrchirald,  dealing  with  Sleeping  Sickness  in  Cganda  Ts 
(Hossiun  ji(i/ji(i/is  in  I’ganda — Clothing — Planting  of  Cleared  Areas-  Medicinal  I'reatment. 


8 


CONTENTS 


PAGE 

lUU 


K.vla-azau  in  the  Anglo- Ecyptian  8uijan.  I!y  S.  Lyle  Cummins  . 

Historical — Notes  on  (Uses — A  Disease  (.'eiiti'e — I )istrilmtioii  of  Kala-azar  in  the  Sudan — 

Ihirity  of  the  Disease  in  Ejiypt— House  Infeetiou — Diagnosis— J  litferential  Diagnosis- 
Cases  Detailed. 

OnSElIYATIONS  ON  KaLA-A/.AK  IN  KaSSALA  1‘KOVINI'E.  I!y  L.  IjOUSI'TELD  .  107 

Nuinbei' of  Ca.ses — I'.ed-lmgs  in  Kas.sala  rrovince — Histoi'ical  Notes— Tables  of  Ca.ses — 'I'ypes 
of  I’arasites  Observed  Hou.se  Infection — Is  Aby.ssinia  to  lUaiue  ?— -Mali  of  Kassala 
Province— Analysis  of  Cases — Death  Kates — Duration  of  Illnes.s — Clinical  Eeatures — 

1  liagnosis  —  1  litferential  1  tiagnosis — Treatnient — Ca.ses  Detailed. 

Kepokt  of  Tk.vvellino  J’atiiolooist  -vni)  PiioTozooLooisT.  1)Y  C.  iM.  Wenyon  ...  ...  Itil 

lntro(luction  -  The  Floating  Laboratory— Plan  of  Work— Details  of  Exjiedition --Acknowledg¬ 
ments  —  llnnian  Conditions:  Dy.sentery,  Klalaria,  Dracontia.sis  —  Tryiiauo.somiasis  in 
Domestic  Animals  'rreatment  of  Trypami.siimiasis — Use  of  ‘  Soamin Tryiiano.somes  : 
Detailed  ] le.scriptions  of  those  found  Trypano.somes  of  (luinea  Fowl,  Lizard.s,  Snakes,  Mice, 

Pats,  Pats,  Fish  and  Toads — Flagellates  in  ISiting  Flies:  'I'li/nniiilii',  Mos(piitoes,  T.set.se  Flies 
— I’ldxiiiiiilid,  J'/asiiioiIiiiiii  in  a  Lizard — Jld-nin/iru/eus  in  a  Lizard — IlnltvnilKt  in  various 
birds — in  Spitting-snakes — lUthexia,  Piro)ila.sm  of  the  Strijied  .Moii.se — 
Hauuogregarines  in  Lizards,  Snake.s,  Tortoise,  Crocodile,  Toads  and  Ere.sli-water  F'i.sh  - 
Leucoci/toion  in  the  (iitinea  Fowl  and  the  Erancoliu  Partridge — Helniinthes. 

On  some  inteuestino  Keftiles  collected  by  Dk.  C.  M.  Wenyon  on  the  Citei:  Nile. 

By  Doctok  Fuanz  Weiiner .  Ihh 

Turtle.s,  Lizard.s,  Chameleons,  Snakes — A  New  Species  of  the  CJeniis  Atritdit^jnn  in  the  Smlan. 

The  Poisonous  Snakes  of  the  Anolo-Eoyptian  Sudan.  By  Doctor  Franz  Wep.nep.  ...  17d 

Colitbrine  Snakes — S]iitting-snakes--Viper.s — Descriptions  of  the  Sudane.se  Venomous  Snakes 
— Aiipendix-  The  Scaling  of  a  Snake’s  Head  and  Body. 

.\n  Account  of  So.me  Hel.minthes  contained  in  Dr.  C.  M.  Wenyon 's  Collection  from 

the  Sudan.  By  Koiiert  T.  Leiper  .  1><7 

.Metliods  of  Preservation  Treatnient  with  Hot  Alcohol  Baiiid  ^lethod  of  E.xamination  — 
Treiuatoda— -Methoil  of  Hardening  Nematoda— Identity  of  Stroniji/hi^  and  Scleroxtoinniii — 

The  Bur.sati  Nematodes -  Filaria,  npniinp,  /nifoius—J’/ii/.'fii/ojitenihi':  1'.  ijiindroviina 

-  Axrrin(l<t'  —  1(1(1-  Aconfhoceji/td/d  —  /'Jc/i(ii(»'/i(/i(cl(iis  xe(/i/((;nf(ifiiii —  Tcetndtadd — 

(Idxtcdihiild.i-,  Poirier  -  A  New  I’arasite  found  in  the  Marabou  Stork— /IoDoh/vh  muHoitdiitd 

—  Anatomy  of  lidlfotirid  /nmioi/nim/. 

Keport  on  Econo.mic  Entomology.  By  Harold  H.  King  ...  ...  ...  ...  ...  KOI 

Introduction  -Itinerary — Native  Cultivation — Acknowledgments. 

.\ni.M-VLs  in.iurious  to  Man  and  Animals  .Mos(]uitoes-  Blood-sucking  Insects  other 
than  Mosipiitoes  :  Sandflies,  Seroot.s,  T.setse  Elies — Insects  causing  Myiasis  :  Tumlm  Fly, 

Congo  Floor  Maggot  Insects  injurious  by  Means  other  than  liy  blood  sucking  :  Filth¬ 
feeding  Flies,  Bli.ster  Beetle.s — Acariua  :  Ticks,  The  Fowl  Tick,  The  Human  Tick, 

Scaly  Leg. 

.\nimals  in.iurious  to  Farm  and  Garden  Crops — To  Corn:  The  Dura  Stem  Borer, 

The  White  Nile  Army  Worm,  Cockchafer  attacking  Dnkhn,  The  Dura  Plant  Bug,  The 
.\ndata  Bug,  I'he  Asal  Fly,  Millipede  attacking  Dnkhn-  To  Cotton:  The  E.gyptian 
Cotton  Boll-worm,  The  Sudan  Cotton  Boll-worm,  Cotton  Flea  Beetles,  The  Cotton 
Boot  and  Stem  Borer,  The  Egyptian  Cotton  Stainer,  The  Cotton  Ajihis — To  Ciiciirbs  : 

The  Melon  Lady-bird,  The  Melon  IVeevil,  The  Melon  Stem  Borer,  The  iMelon  Emit 
Fly,  The  .Melon  Plant  Bug — To  Lucerne  :  The  Berseem  (Vorin. — To  Molokhia  :  The 
Green  Molokhia  Worm,  The  Bed  ilolokhia  Worm,  Locusts. 

.\nim.vls  in.iurious  to  Trees  and  Shrubs— The  Orange-Tree  Butterfly,  Bose  Chafers 
attacking  ( Irnamental  Tree.s,  The  Date  Scale. 


CONTENTS 


9 


PAGE 

An'IMALs  lX.iuiMous  TO  StokkI)  (iooi)s  AND  'rilllsEU— 'I'o  Stored  Ooods;  Tlio  Horn  Heetlu, 

The  C'lothf.s  I’ipptlu,  A  Seed  lipotle,  Tlie  Confused  h'lour  lieetle,  The  Saw-tootlied  (iraiii 
lleetle,  Tlie  Cigarette  lieetle,  A  Jiean  Weevil,  'i’lie  lliee  Weevil,  The  Crain  Weevil, 
Preventive  and  Keinedial  Measures  against  Insect  Pests  of  Crain  an<l  other  Stored 
Coods  To  Tiinher  :  Sus,  White  Ants,  The  Shiiiworni. 

Fun,goid  Pests  :  t.’iUton  Anthraenose,  Cotton-Hoot  Hot,  Dangail,  Smuts. 

.Miseellaueous  :  .Vspidomoriiha  sji]).,  Hed-lmg's. 

New  .Mosquitoes  eko.m  the  Sud.vn.  Hy  Fued.  V.  Thkouai.d  .  2th 

Si.K  New  Species  .salt  water  Cule.v — List  of  Sudane.se  rnlirithy — Synopsis  of  Sudane.so 
riiliriiht' — Cenus,  Muridux  .]/uridiiK  xndnneusis,  n.sp. — Ceiius  Sfn/onii/iK.  —  (ienus, 

— Cenus,  '/'heo/nddid  Ctdex. — Cnle.r  x/duif,  n.  sj). — Cemi.s,  Mimetendex 

uov.  gen. — Minuitcfuh.v  kinijH,  n.  sp.— Cenus,  '/'tt'iiiorki/iichus — Tti'niorlii/ticlivs  violtireiis, 
n.  sp.  —  ( leuu.s,  Mh/ionii/in  —JluHoiiti/iii  rhruiideufticnd  —  t  Ienus,  UvdHutd'xin — I'ninotivnln 
liitUdlucejilnild^  n.  s]).—  Uniiiofn^niii  jiid/idiiir/ihidii,  suh.  sp.,  ni'nden,  n.  suh.  s[i. 

The  Healinc  Aiit  as  I’R.vctised  by  the  Dervishes.  Hy  Hassan  Kffendi  Zeki  .  2(10 

Surgical  Mea.sures — Ceueral  Surgical  Techui(pio — Auiputation.s — Medical  Practice. 

The  Native  Methods  of  Treatjient  of  Diseases  in  K.vssala  and  Nekhibourhood. 

By  L.  Bolisiteld  .  27S 

Surgical  Instruments — Splints — Blisters — Dressings  -'rreatmenl  of  Wounds  and  Ulcers — 
Fractures —Dislocations — Cuinea  Worm — Diseases  of  the  Lungs — Dy.sentery — Leprosy  -To 
induce  Pregnancy — To  prevent  Pregnancy  or  cause  -Vhortiou  To  increase  Se.xual  Power  in 
the  Male — Sj'jdiilis  — Gonorrhcea — Flatulent  Gastritis— Colic — Worms — Inducing  Uterine 
Contractions — Snakc-hite. 

Additional  Notes.  By  Sir  H.  Baron  von  Slatin  Pasha  .  277 

Treatment  of  Syphilis — Gouorrlnea — Dysentery- -Headache — “  I )ahas ” — Neuralgia. 

Medical  Practices  and  Superstitions  amono.st  the  People  of  Kordofan.  By 

H.  (1.  Anderson  .  2!S1 

.Medical  Superstitions  -  Introduction — Super.stitious  Atmosjihere — The  Hakim — The  Fiki — 

The  Evil  Eye  — Evil  Spirits — Written  Charm.s — Other  Varieties  of  Charms — Stones  as 
Charms-  Mode  of  Wearing  Charms — Houtine  Methods  of  Sui)ernatural  Cures — Prayer  and 
Layiug-oii  of  hands — The  .Mystic  Writing — The  Sjiitting  Cure-  The  Fire  Chire—  The  Casting 
out  of  Devils — Sand-gazing — Local  Drug.s — Drugs  used  in  Fever,  Exanthem.s,  Chest 
Complaints,  Leprosy,  Gonorrhusa,  Syphilis,  Guinea  Worm,  Mental  Diseases — Fumigation — 
Massage -.\nointing —ilhlwifery — Significance  of  the  Scalp- Lock — Surgical  Instrument.s — 
Wounds  and  0))erations — Tidhal  Marking — Tattooing. 

Heport  upon  the  Physklvl  Characters  of  Nilotic  Negroid  Tribes.  By  D.  W.\terston  :i2o 
Dr.  Pirrie’s  Work— Account  of  Dr.  Pirrie’s  .lourneys — Burun  country — Physical  eharacter.s — 

Fertits — Table  of  measurements  of  Fertit  tribe — Furawis--Gebelawis — .Mea.surements  of 
Gebelawis— Nubas  -  Bongos  or  I )ohr — Nyam-nyams — Baris —  1  finkas — .Measurements  of 
Dinka  tribe — Nuers — Measurements  of  Nuer  tribe — Shilluks — .Measurements  of  Shilluks — 
Buruns — Moa.surenients  of  Burun  tribe — Notes  on  Customs,  etc.,  of  Buruiis  and  other  tribes 
—  Fur.s — Abyssinians — Summary  of  general  physical  characters — .-\venige  of  measurements 
and  indices — Sudane.se  types. 

Notes  on  Ethnoijraphical  Specimens  collected  by  Dr.  .V.  .MacTier  Pirrie. 

By  1).  .1.  Vallan(;e  .  h77 

Heiire.sentative  collection  of  Burun  objects — Shillnk  head-dre.ss— Compari.son  with  Australian 
natives — Diuka  method  of  cui)ping. 


10  CONTENTS 

I'AGE 

I!k1‘I)KT  IIP  THK  C'hKMK^VI,  SECTION.  I’.Y  WlLLI.\JI  liP.V.M .  385 

List  of  .Vnaly.su.s  and  Kxaniiiiation.s — Special  lie.search  on  (Inm  Arabic — C'lieniical  ( 'ompo.sition 
of  Nile  WatcT.s — Kxainination  of  Water  of  Nile  Ti'il)ntai'ie.s,  inehuling  the  Athara  River — 
Poisonous  Well  Waters — Limestones  and  Limes — riy|isnm  Dejmsits,  Red  Sea  Province — 

Water  from  Dee|i  Wells  at  Khartoum — The  Detection  of  Well  Pollution  liy  the  use  of 
Fluore.sceiu — Salt  from  Lugware  Country — Chemical  tlompositions  of  some  Sudan  (drains, 

(Ireat  Millet  (dura),  Indian  Duras,  Pigeon-jiea,  Chick-])ea,  Small  ^Millet  (telelnin),  Harley, 

Lentil,  Lu|iine,  Rice,  Hidrusli  Millet  (dukhn).  Pea  ami  small  millet  (tetl).  Fenugreek, 

Wheat — Analy.ses  of  Beans,  Maize — Analy.ses  of  Oil-seeds,  Eartli-nut.s,  Safflower,  Cotton 
Seeds,  Castor-oil  Seeds,  Sesame,  Se.same  Cake — Some  Smlan  F’at.s  and  ( )ils — Heglig  F'ruit, 

Shea  liutter,  /awa  oil,  Ren  oil — Sudan  Oums — lla.sliali  (lum — Visit  to  Kordofan  Forests — 
Ta]iping  Season — Method  of  Tapping — Conditions  influencing  Exudation — ( frigin  of  Oum — 
Comlitions  affecting  its  Production— Soil — Analyses  of  Soils  from  Gum  Districts — Moisture 
-Protection  from  Fire  —  'Idqiping  —  Inoculation — Effect  of  Tem])erature  —  Season  of 
Collection — Tallies  of  Analyses — Visco.sity — Alterations  on  Storage  — Summary  of  Results — 
Commercial  Grading  of  Sudan  Gums — Talh  Gum — Gum  of  Mcnc/u  (ini/iini — Kuk  Gum — 

Gum  from  Ac<iri((  suiiin — Gum  from  Oilinn  trni-tii-<isn — Subakh  Gum — Tartar  Gum — 

Wa  Gum — Determination  of  Visco.sity  of  Gum  Solution.s — Torsion  ^'iscosimeter,  Glass 
\'iscosimeter-  Curve  of  Vi.scosities — Ostwald's  Viscosimeter. 

Notes  on  the  (^'he.misthv  of  Suh.vn  Gums.  Hv  E.  S.  Eiue  .  441 

Pentoses  in  Gums— Changes  in  ^’iseosity — Sugar  in  Gums — Hashab  Gum — Calculation  of  the 
Gluco.ses — Pento.ses  and  Hexo.ses — ()]itieal  Activity  of  Gums — Table  of  Results— Specific 
Rotation  for  Hashab  Gum — Inorganic  Constituents  of  Ila.shab  Gum — Determination  of 
O.smotic  Pre.s.sure — Molecular  Change  in  Gums — Talh  Gum,  Rotation,  Ash,  O.smotic 
Pressure — Snnt  Gum  Rotation  Ash — Bacterial  Origin  of  Gum — Gum  Bacilli  (lum  and 
Beetles — Bacterium  found  in  Hashab  Gum. 


Index .  4.51 


CONTEXTS  OF 


REVIEW  OF  RECENT  ADVANCES  IN 
VOLUME  SUPPLEMENTARY 


TROPICAL 
TO  THIRD 


MEDICINE,  ETC.” 
REPORT 


PAGE 

Pkef.vtouy  Note  .  fi 

Review  of  so.me  of  the  more  Recent  Advances  in  'I'roi'Ical  Medicine,  etc.,  in  the 

.Vnolo-Eoyptian  Sudan  .  7 

.\inhum  -  Air  —  Akatama  —  Animals — Ankylostomiasis — Anthrax — Bacteriology  Beri-beri — 
Beverages — Bilharziosis  -  Blackwater  FT'ver  Blood  Bubo — Calabar  Swellings  Caiicer-- 
Cerebro-Spinal  Fever  Chicken-jiox  -  Chigger-  Cholera  -Climate — Clothing—  Dengue  — 
Dholiie  Itch-  Diarrlnea  Di]ihtheria —  Disinfection  Drop.sy —  Dust  —  Dysentery  — 
Ele]ihantia.sis  Enteric  Fever — Faices  Fevers  Filaria.sis — Filters-  Flies  I’ood — Food 

Poisoning  —  (luinea  Worm  H;ematozoa  Heat  Stroke—  Hydrojihobia- - Ice-  Infectious 
Itisea.ses-  Inffuenza  Insects  —  Leishmanio.sis-  Lejiro.sy- -Liver  Absce.ss  .Malaria-  .Malta 
Fever-  Measles  -  Milk  -  Mosquitoes  Mycetoma  .Myiasis — ( tnyalai — Oriental  Sore — 
Parasites — Paratyphoid  Fever — Pirojilasmosis —  Bovine  Canine — Plague — Scorjiion  Sting — 
Scurvy — Sewage- -Skin  Diseases — Sleeping  Sii'kue.ss-  Smallpox — Snake  Bite — Sjiider  Bite 
— .Spiroclnetes  and  Siiirocluetosis — S|irne-  Staining  Sy|ihilis — Ticks — Tropical  Medicine — 
Trypanosomia.sis  Tsetse  Flies  —  Tuberculosis  Ty|ihus  Fever -- A'accinat ion  Veterinary 
I  tisea.ses — Water  Weil's  Di.sease — Whooping  Cough  -  Vaws — Vellow  Fevei'. 


Index 


23t) 


L  I  S  'I'  U  F  I  L  L  U  S  T  H  A  T  IONS 


PAGE 

Fif;.  1. — Floating  Laboratory  at  W'au,  on 

tlie  Jur  River  .  ...  '-i 

Fig.  2. — (lorcion  ilemorial  College,  IDOS  ...  I  t 
Fig.  :5. — Maj)  of  Auglo-Egyptian  Sudan  ... 
Plate  I.— Tryiiauosome.s  of  the  .\nglo- 

Egyiitian  Sudan  ...  ...  F(icni<i  oO 

Plate  ll.—IIerpefoiHomts  Parasites  (Cri- 
thUlid.  pulicis)  in  hind  gut  of 
Flea  ( deopufrw ) 

Fnrimi  :ii 

Pl.ate  III. — (1)  Hwinogregarine  of  Rhitni- 
p/iiojihis  rubrojniHftntns.  En¬ 
cysted  and  free  forni.s 

(2)  Hasiudgregarine  and  try- 
l)anosonie  of  the  Ivhartouni  toml 


( Bufo  re(jidariii)  ...  ...  Form;/  II.') 

Pl.vte  IV. — Bovine  Pirojilasuiosi.s  ...  Facini/  157 
Plate  V. —  Fowl  S]iirot'h:etosi.s  ...  Fdciiti/  3S 
Plate  VI.— Fowl  Si)irocluetosi.s,  free  and 

iiitra-corpuseular  forms  ...  Fdi'iii;/  40 
Fig.  4. —  Black  Leghorn  hen,  acute  Spiro- 

clnetosis  ...  43 

Fig.  5. — Sudanese  cock  in  the  “after  ])hase” 
of  Spirochaitosi.s,  suffering  from 

scaly  leg  .  43 

Fig.  t). — Forms  of  P'owl  Spiroclnetes  in  the 

blood  .  4.5 

Fig.  7. — Temperature  chart,  .sjiirocluetal 

fever  47 

Fig.  8.— Forms  assumed  by  sjiirochietes  ...  48 

Pl.ate  VII. — Malignant  Malaria,  aimuboid 

forms  of  ])ara.site  ...  ...  Fdri.ii;/  ()2 

Fig.  1). — Pools  left  by  the  falling  Blue  Xih' 
opposite  Eastern  section  of 

Khartoum .  ...  ...  (15 

Fig.  10.-  Pools  left  by  the  falling  Blue  .\ile 

in  .sand-bank,  Khartoum  ...  (15 

Figs.  11-14.  —  Designs  and  plans  for 

dwelling-houses  in  the  Troi)ic.s,  (1!).  71 
Fig.  15. — Sanitary  i)ails,  Khartoum  ...  72 

Fig.  1(1. — Maji  of  Khartoum  .sanitary  system  75 

Fig.  17. — Crowley  cart,  now  abolished  ...  77 

Fig.  18. — Conservancy  camel  cart.  Khartoum 

sanitary  service  ...  ...  ...  77 

Fig.  10. — Conservanc.v  nude  trolle.v, 

Khartoum  77 

Fig.  20. — Type  of  incinerator,  moililied 

after  Morris  ...  ...  ...  70 

Fig.  21. —  Plans  of  jiublic  latrine,  Khartoum  ■''1 


PAGE 

Fig. 

22.- 

-Alga 

causing  “ 

green 

water  ”  in 

Blue 

Nile  ... 

84 

I'ig. 

23.- 

-.Map 

of  Road 

from 

'I'ambura’s 

Post 

to  Wan 

94 

Fig. 

24. 

Map  of  South  West  Bahr-El-tIhazal 

97 

Plate  ATII. — { 1)  Kala-azar.  Film  from  si)leen 
(2)  Kala-azar.  Scrai)ing  from 


.s|)leen  ...  ...  ...  Faciii)!  100 

Fig.  25. — Alaji  showing  i>roved  and  suspected 
cases  of  Kala-azar  in  Kas.sala 

province  .  ...  ...  103 

Fig.  26. — Types  of  parasites...  .  112 

Fig.  27. — Temperature  charts  .  116 

Fig.  28. — Route  of  Travelling  Pathologist 
and  Protozoologist  in  the  Floating 
Laboratory  1907-1908  120 

Fig.  29. -Floating  Laboratory  and  cam])  at 

Bor  on  the  .lebel  River .  122 

Fig.  30. — Floating  Laboratory  on  Sobat  ...  123 

Fig.  31. — Floating  Laboratory  on  Nile  ...  123 

Fig.  32. — Bacteriological  section.  Floating 

Laboratory...  ...  125 

Figs.  33  and  34. — Interior  views  of  Floating 

Laboratory,  looking  towards  stern  127 
Fig.  35. — Cy.st  of  Entamof.lid  voli  ...  ...  13() 

Fig.  36. — Lepro.sy.  Aiuesthetic  jiatches  ...  131 

Fig.  37. — Alycetoma  of  foot — early  stage  ...  131 

Fig.  38. — Alycetoma  of  foot — late  stage  ...  131 

Plate  IX. — Anatomy  of  (luinea  Worm 

Emliryo  .  133 

Fig.  39. — Three  forms  of 

tKinum  ...  ...  ...  ...  137 

Pl.atk  .X. — llabesiit  (ipiruhinx  n.  s]i.  Various 

tyiies  of  tryiiano.somes  ...  Facini/  142 
Fig.  40.  — Try]ianosome  and  llaimogregarine 

of  Oji/iiore/ihd/tiK  obtiruni.f  ...  144 

Pl.vte  XL  //erjietoiiimin.t  of  ThIkdiux 
xochtK.  Various  Forms  of  the 
llerpt'tdinoniix  from  Miizomipii 
uHi  ...  ...  ...  ...  Fdrin;/  144 

Pl-.VTE  .\IL — Phiaiiiodhiiii  iiKibitiip,  n.  sj). 

TrjijMinoxDiiKt  iii<d)iuii‘,  n.  s]). 


IIii'iiKnireiiiirinn  i/riicdis.  n.  sj). 

Fiicinij  146 

Plate  .\111. — Hn  inojjrolenx  ikj'iiiki',  n.  sJ). 

mtnnti.  n.  s]).  Tri/- 
jiiinoxoimt  rlin  111(1^011111,  n.  SJ). 

IhdterolddK  of  .Jabira  Crane. 
Forms  of  Ifidfiu-idliuii  ...  Focimj  148 


12 


LIST  OF  ILIiUSTKATIONS 


PAGE 


I’liATK  Xll'. —  llifllidflJxtitVlllin  II.  Sj). 

1  laimiigregai'im’  of  ^'ijn  /iri/iMind 
.ViiJ'l  )ii(ir/ro//is  ...  ...  Fiiriid/  150 

1’l.\tk  .XV.  Drawings  frnin  life  of  various 

jiarasites  ...  ...  ...  Fai-imj  15(i 

I’L.vrn  .X\'l.  Lencoci/toy-oon  ne.itvei  aiul 
'/’ri/ji'iiK/nuimt  iinmidu'  u.  sji.,  of 
(Ininea  Fowl  ...  ...  /■'ni-tiii/  15S 

Fig.  11.— Yaliu.s  River,  l!uruii  vountry  ...  KiH 

Fig.  12.— “(iod-llelii-l's”  Island  .  172 

I’l.ATK  XVII. — (1)  jVttjil  kajil'.  (2)  Fr/iix 

niriiinftis.  (',))( '(iiisua  j'/iDinfinif IIS  177 
I’l.ATE  .XVIII. — ([)  JSitis  iirietiuis.  (2)  Xiija 

Hiijrlriillls  ...  ...  ...  ...  170 

Fi..\te  XIX. —  Ciinsns  ')-esiiiins  ...  ...  USl 

Fl.vte  X.X. — (1)  .Ifriirfiis/iis  min-oli’jiiihitii. 

(2)  (Jeriistes  mniiifus.  (3)  J’siuii- 
Dio/i/us  si/ii/inis  ...  ...  ...  Rid 

Fig.  Id. —  Division  of  the  uterus  of  J'/ii/sa- 
/ii/iterii  i/uiiilropiiriii  into  lour 

ovarian  tuRules  .  ...  102 

Fig.  11. — Jlefi‘r<i/tis  iiuiniihi- ...  ...  ...  lOd 

Fig.  1.5.  —  Longitudinal  seetion  of  f/. 

i/rei/'iriiis  ...  ...  ...  ...  10.5 


Fig.  l(i. —Longitudinal  section  of  (r.  iri'iii/inii  105 
Fig.  17. — Longitudinal  section  of  iivni/oni  10(1 
Fig.  l.S. — Tran.sverse  .section  of  (1.  weni/oiii  10(1 
Plate  XXL — liulfiinria  iiiiiuiiijitinn.  Fnrimi  10(1 
Pl,vte  .XX 11.  .Xnatoniy  of  Ilal/ourin 

iiiijuoi/iiiiiii  ...  ...  ...  ...  lOls 

Fig.  10. — Threshing  dura  ...  ...  ...  200 

Fig.  .50 — Rurtas  Imilding  hanilioo  huts  ...  200 

Pl.vte  .XXIIL-  SiiHii/ ill  III  iirispiciill  is.  Siiii- 

ii/iiiiii  diiiniKisniii  ...  ...  Fiii-iiitj  2(1(1 

Pl.vte  XXIV.  —  Ilipiiitifnjuifii  ilPHshnmil. 

IlivmiitiijiDtn  feniiis.  ...  Fnciinj  210 

Pl.vte  XW.  -'J'ii/unnis  /lii/ii/tntns  ...  Faciii;/  212 

Fig.  51.  — Larva  of  Tunilm  Fly  .  215 

Fig.  .52. — Tnmlm  Fly,  Curili/ln/iin  mif/iro- 

/iiijikiiijn  ...  ...  ...  ...  ai7 

Pl.vte  XXVL — Acarina  . Fm-ini/  220 

Plate  X.XVII.  Fesniiiin  rreticn.  (ioniti.s 
I  iiiui/iifii.  Fiiriiis  I  iisit/ti  iiii . 

Iieiiieifiii  r'liii/ii/is.  'Tiiriii'hc 

frojiini  . Fiiciiiii  222 

Pl.vte  .XXVI IL— /’u/'/rRor/u  (  W'e/isteriel/n ) 
iilmiclutrili .  Di'riiiesfc.'t  viiljiiniis. 
Anthrenus  voni.r.  .iRoi/cnn.s,  sp. 
Ai/imasrelns  /m/ierida.  ...  Fnciiii/  220 

Pl.vte  .XXLX. — The  Sudan  Cotton  Holl- 
worin,  l)i /III  I'o/isis  m.st<iitf,it. 

Fncini/  22.S 

Pl.vte  .XX.X.  —  F/iiciiHtu  sd/i/ilniri uh.  Fur/i- 
iiodii.  savii/iii/i.  Stilliiijiniisiimii 
'■H'lni'he,  etc . Fnciiiij  230 


PAGE 


Plate  .X.X.XL  The  ilelon  Lady-hird, 

Kjiilai-hiiii  l■hl^l|somelillll  ...  Fiicimj  2d2 
Pl.vte  X.X.X  11. —  The  Orange  tree  Rnttertly, 

Fii/idii)  ilemitlcus  ...  ...  Fnrili;/  2d.S 

Fig.  bo.  —  Ciiiiej:lt'cfii/iiriii.s  ...  ...  ...  21.s 

F'ig.  51. — (Aiiiiii.r  l■nfuu(lllfus  ...  ...  ...  24.S 

Plate  .X.X.X III.-  Xew  ('iilii-iiln-  ...  Furimj  210 
Pl.vte  X.X.XIV.  Wings  of  ’Scv,-  Cii/irii/n-...  253 

Plate  X.X.\\.  -Cidinihi-  . Fnrini/  251 

Plate  .XX.X\’L — Wings  of  X'ew  (Aulii-idw  257 
Plate  X.X.XVII. — Xew  (JiiNriihi-  ...  ...  2.50 

Pl.vte  .XX.XVIII. — Heads  of  New  < 'iiliridu-  2(11 
Pl.vte  .X.XXl.X.  —  Wing  .scales  of  X'ew 

Ciiliridii-  ...  ...  ...  ...  263 

Plate  .XL.  Wing  scales  of  Xew  ('idicidii'  265 
Fig.  55.  —  Wing  scales  of  I 'riniutii-iiiii 

jiii//id(Hv/iht‘!ii  ...  ...  ...  26(1 

Fig.  .56.  -Ihirun  with  skin  affection,  possibly 

lejirous  ...  ...  ...  ...  26S 

Fig.  57. — Shilluk  liiit.s .  272 

Fig.  .5H. — Trial  by  ISriti.sh  magistrate  ...  276 

Fig.  .50.  -Trial  for  adultery  ...  ...  ...  276 

Fig.  60.  Xative  hut,  Rurta  tribe,  .lebel 

Keili  ...  ...  ...  ...  270 

Plate  .XLI. -Charms :  Kctab,  llegab  or 

Waraga  ...  ...  ...  ...  2.so 

Plate  .XLIL— Charms  ...  ...  ...  2Sd 

Fig.  61.  —  Knglish  translation  of  Ketab 

( Fig.  62)  ...  ...  ...  ...  2X5 

Fig.  62. — Love  Ketab  ...  ...  ...  ...  2x5 

Figs.  63  and  61.-  The  seven  charms  against 

I'm  Fll  Sibian  ...  ...  ...  2X7 

Fig.  65.  —  Lohn  (or  writing  board)  on 
wliich  Koranic  jjhra.se.s,  mystic 
inscri]ition.s,  etc.,  are  inscribed 

by  Fikis  .  ...  ...  2X7 

Fig.  6(1. — Ves.sel  of  holy  water  ...  ...  2X7 

Figs.  67-73.  The  seven  written  charms 
against  the  evil  fairy  or  witch 

I'm  K1  Sibian  .  2X0 

Figs.  71-77. —Spurious  charms  compiled 
by  an  illiterate  man  |io.sing  as  a 

Fiki .  201,  203 

Fig.  7X.  Worn  Xulia  inotective  pattens  ...  307 

Fig.  70. — Xew  Xidia  protective  |iattens  ...  o(,iX 
Plate  .XLIII. — Arab  and  Sudane.se  surgical 

instruments  (Kordofan)  ...  ...  312 

Figs,  xo-93..  Sudanese  Surgical  Instru¬ 
ments  .  313-115 

Figs.  01  and  06. — Xative  Sudane.se  sjilints 

aiiplied  to  forearm  ...  316,  317 

Fig.  0(1. — El  Lazim  in  situ  ...  ...  ...  31X 

Fig.  07.  Fll  Fass,  .showing  method  of  use  ...  31X 

Fig.  OX. — Wooden  clam|j  in  situ  ...  ...  dix 

Fig.  00.  — (iourd  or  ivory  jierforated  disc 

and  method  of  use  ...  ...  31x 


LIST  OF  ILLUSTRATIONS 


13 


PAGE 


Fig.  100. — Circuinoision  tin  mis  in  xltn  ...  310 

Fig.  101.  Xulia  girls  liji  iiort'cirntod  iiml 

ilisteiidfil  ...  ...  ...  ...  321 

Fig.  102. — (.'oreiiionial  (laiicu  ...  ...  ...  323 

Fig.  103. — Dr.  I’irrie’s  caravan  ...  ...  323 

Fig.  104. — Alexanilcr  .MacTicr  I’irrio  ...  324 

Fig.  105.  — Uoute  fiillnwed  liy  Dr.  Firrie  ...  327 

Fig.  10(1.- -( 'liief  geograiiliical  features  of 

lluruu  country  ..  .  323 

Fig.  107. — One  of  Dr.  I’irric’s  camiiiug 

place.s  ...  ...  ...  ...  329 

Fig.  103.  — lluruu  village  ...  ...  ...  329 

Fig.  109. — Hunting  party  of  natives  on 

White  Nile  .  331 

Fig.  110. — rirnup  of  children  at  llor  ...  331 

Fhg.  111. — Native  pipe — Shilluk  tribe  .  .  333 

Figs.  112  and  113. —  Hurun  women  ...  ...  333 

Fig.  114. — -Shilluk  .  333 

Fig.  115. — fireok  trader  at  I  lor  with  ele]ihant 

tu.sks  ...  ...  ...  ...  335 

Fig.  116. — View  near  Keili  in  the  Gebel 

country  ...  ...  ...  ...  335 

Fig.  117.— Shilluks  ...  ...  ...  ...  335 

Fig.  US. — Deformed  Native  at  Wan  ...  335 

Figs.  119  and  120. — Small  ambatch  canoe— 

Shilluk  with  spears  .  337 

Fig.  121. — Shilluks  in  dug-out  on  the,  Sobat  337 
Fig.  122. — Ambatch  canoe  on  White  Nile  337 
Fig.  123. — Shilluk  family  at  llarboi  ...  339 

Fig.  124. — Dinkas  on  White  Nile  ...  ...  339 

Fig.  125. — Young  Dinka  beau  .  341 

Fig.  126. — Dinka  traders  in  F)urun  country  343 
Fig.  127.— Dinka  .smelter  ...  ...  ...  343 

Fig.  12S. — Diidca  from  Hahr-El-fihazal  ...  345 

Fig.  129. — Characteristic  nose  and  teeth  of 

I  liidia  .  345 

Fig.  130. — Shilluk  . 347 

Fig.  131. —  llurun  ...  ...  ...  ...  347 

Fig.  132. —  Dinka  . 347 

Fig.  133. —  lluruu  warriors  ...  ...  ...  347 

Fig.  134. — Natives  near  llor .  349 

Fig.  13.5. — Shilluks  at  Tatifikia  ...  ...  349 

Figs.  136  and  137. — llilateral  faiaal  ])aralysis 

in  llurun  ...  ...  ...  ...  351 

Fig.  138. — No.strils  of  Diidia  ...  ...  351 

Fig.  139. — Curvature  of  tibia  in  llurnn  ...  351 

Fig.  140. —  llurun — sitting  posture .  353 

Fig.  141.  llurun  woman  anointing  her 
husband  with  oil  and  red  ochre 
prior  to  a  journey  .  355 

Fig.  142. — llurnns  on  the  Yalms  lliver  ...  3.55 

Fig.  143.— llurun  dance  .  3.57 

Fig.  144.-  llnrnn  village  .  3.57 

Figs.  145  and  146.  llurnns  on  the  Yabus  3.59 


PAGE 

Fig.  147.--AIalformati<ms  and  unusual  con¬ 
ditions  of  the  auricle  found  in 
three  Dinkas  ...  ...  ...  360 

Fig.  14.S.  — View  of  llor,  .lebel  lliver  ...  361 

Figs.  149  and  150.— I’os.sibly  a  case  of 
hy])erdactylism  among  llurnns 

(left  and  right  hand.s)  .  364 

Fig.  151.— llnrnn  woman  ...  ...  ...  365 

Fig.  152. — Young  women  of  llor — Dinka 

tribe . 365 

Fig.  153. — ( Imila’s  hut,  .febel  Keili...  ...  366 

Fig.  1.54. — Diluka  (native  dance)  of  the 

Hnrta  Trilx'  ...  ...  ...  366 

Fig.s.  15.5-174. — Sudanese.  ty]ies  (various 

tribes)  ...  ...  ...  367-371 

Figs.  17.5-182. --Sudanese  ty]ies,  Khartoum 

gaol .  372,  373 

F'igs.  183-189. — Sudane.se  ty])e.s,  Khartoum 

soldiers  . 374 

F'igs.  190-197.-  Sudaue.se  types  ...  ...  375 

Plate  XLIV.—  Ethnogra]ihical  specimens 

collected  Viy  Dr.  A.  MacTier  Pirrie  37() 

Figs.  198  and  199. — Shilluk  wearing  circular 


head-dress  of  anteloiie’s  mane  ...  377 

Fig.  200. — Native  method  of  cipiiiing  ...  37.s 

Plate  XLV. — Ethnograiihical  specimens 

collected  by  Dr.  A.  MacTier  Pirrie  379 
Fig.  201.  -View  of  r>or  ...  ...  ...  380 

Plate  XLYI.  1  FAhnographical  C  3.si 

Pl.ate  XLYII.  >  syiecimens  collected  b,\x  382 
Plate  .XLYIIl.  J  Dr.  A.  WacTier  Pirrie  [  383 

Fig.  202. — Fkirt  Wan,  P.ahr-El-Chazal 

I'rovince  ...  ...  38-1 

Fig.  203. — Native  huts  in  Wan  ...  ...  384 

Fig.  204. — Gum  garden  near  Taiara, 

Kordofan  ...  ...  ...  ...  417 

Fig.  205. — Tajuiing  tree  ...  ...  ...  419 

Fig.  206. — E.vudation  of  gum  near  yioint 

of  tajiihug . 421 

Fig.  207. — Native  gum  collector  ...  ...  423 

Fig.  208. — Collector  with  water-skin,  sack 

and  sjiear  ...  ...  425 

Fig.  209. — Collection  of  gum  from  upper 

branches  ...  ...  ...  ...  425 

Fig.  210. — Kordofan  Sheik,  owner  of  gum 

garden  ...  ...  ...  ...  427 

Fig.  211. — Gum  dealer  at  Ouulurman  ...  427 

Fig.  212. — Loading  gnm  on  camel  ...  ...  429 

Fig.  213. —  Loading  gum  on  barge  ...  ...  -131 

Fig.  214. — fJum  yiicking.  Omdurman  ...  431 

Fig.  215. —  lUcachmg  gum.  Omdurman  ...  431 

Fig.  216. — Viscosities  of  cane  .sugar  .soluli . . 

Fig.  217.— Ostwald’s  viscosimeter  ...  ...  440 

Fig.  218. — llacterium  isolated  from  gum- 

beariug  branch  of  Acarin  vevek...  449 


Fig.  2.  Gordon  Memorial  College,  Khartoum.  1908 


I NT no  DUCT! ON 


"I  N  ((resenting  the  Tliird  Report  of  these  Lnliorntories  it  is  necessary  to  correct  the 

apparently  prevalent  and  erroneous  idea  that  the  Laboratory  Reports  are  issued  annnally. 
This  is  not  the  case.  No  fixed  period  is  allowed  to  elapse  between  the  appearance  of 
the  Reports.  They  are  issued  when  convenient  and  when  sufficient  material  has  been 
collected  to  make  it  worth  while  to  nndertake  a  task  which  necessitates  very  considerable 
labour  on  the  part  of  all  concerned  and  occn])ies  mnch  time.  As  a  matter  of  fact,  however, 
it  has  hitherto  been  fonnd  best  to  bring  ont  the  Reports  at  an  interval  of  two  years.  On  the 
present  occasion  1  am  departing  in  three  re.s()ects  from  the  (dan  followed  in  the  two  (irevions 
Re()orts.  It  will  be  fonnd  that  in  this  issue  papers  from  Sudan  officials,  who  are  not 
actnally  members  of  the  laboratory  staff,  but  have  for  the  most  ((art  carried  on  research 
in  these  laboratories,  are  included.  Mnch  valuable  work  is  being  done  by  members  of  the 
Egvptian  Army  Medical  and  Veterinary  Services,  and,  as  it  bears  an  intimate  relation  t(( 
the  researches  carried  on  in  the  laboratories,  1  felt  that  it  wonld  be  a  good  thing  if 
these  outside  workers  conld  be  persuaded  to  favour  ns  with  s(3ecial  articles.  It  is 
gratifying  to  be  able  to  re()ort  that  Captain  Giver,  the  new  Principal  Veterinary  Officer, 
and  Captain  Cnnnnins,  E.  M.  C.,  both  ((f  whom  had  in  the  past  proved  themselves  good 
friends  to  the  laboratories,  and  had  done  a  considerable  amount  of  work  in  these  rooms, 
on  being  approached,  at  once  expressed  their  willingness  to  furnish  pa((ers.  These  will, 
I  venture,  to  think,  add  very  materially  to  whatever  value  the  Re()ort  may  possess.' 
Ca((tain  Bonsfi«dd  co-operated  with  Ca((tain  Cnmmins  in  the  paper  on  kala-azar  in  the 
Sudan. 

The  question  of  rats  and  rat  infection  has  of  late  years  attracted  mnch  attention, 
especially  as  regards  the  role  these  rodents  play  in  plagme.  Indeed,  an  international  warfare  is 
being  organised  against  them,  and  they  are  regarded  as  dangerous  foes  to  the  human  race.  In 
Calcutta  important  w((rk  has  been  done  in  identifying  and  classifying  the  rats  there  present, 
and  in  other  ((arts  of  India  efforts  have  been  made  in  the  same  direction.  Rat  destruction 
on  a  small  scale  has  been  undertaken  in  Khartoum,  but  labours  under  many  difficulties 
which  need  not  be  here  detailed.  It  is.  however,  im((ortant  that  we  should  know  the  various 
species  which  infest  the  t((wn.  I  was  acquainted  only  with  ilrcumanus  and  d/(o? 

itlf.i'inid rinux,  and  accordingly  I  asked  Ca((tain  Flower,  of  Cairo,  if  he  wonld  care  to 
contribute  a  paper  on  the  subject.  He  very  kindly  consented  to  do  so,  and  arrangements 
were  made  to  furnish  him  with  material.  UnfortnnaUdy,  however,  he  was  unable  to 
complete  his  paper,  partly  because  of  the  difficnltv  in  identifying  the  various  species, 
and  |)artly  because  sufficient  material  was  not  sent  in  time.  It  is  hoped  to  ((resent  his 
paper  in  the  next  Re((ort.  Doctor  Franz  'Werner,  of  Vienna,  has  been  good  enough  to 
contribute  articles  on  the  pedsonous  snidces  of  the  Sudan,  and  on  varicnis  interesting  reptiles 
collected  by  Dr.  Wenyon.  Doctor  W^erner  is  a  well-kn((wn  authority  on  these  matters, 
and  some  years  ago  visited  the  Sudan  and  the  laboratories,  which  have  greatly  benefited 
by  his  skilhsl  assistance.  IMr.  Curtis  very  kindly  collected  much  useful  information  as 
regards  the  “  s((itting-snakes  ”  of  South  Africa.  It  is  lu(pod  to  utilise  this  at  a  later  date. 

I  would  also  draw  attention  to  the  historical  paper  by  Dr.  Ilassan  Effendi  Eeki,  of 
the.  Sudan  iiledical  De((artment  and  Medical  Officer  of  the  Gordon  College,  who,  in  the 
troublous  days  preceding  the  reconqnest  of  the  country  by  Rritish  and  Egyptian  troops, 

'  Unfortunately  the  paper  by  Captain  Olver  was  not  received  in  time  for  publication. 
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occupied  the  important,  if  pi'ecarious,  position  of  medical  adviser  to  the  Khalifa.  Doctor 
llassan  Effendi  Zeki  naturally  possesses  an  unrivalled  knowledge  of  the  medical  and 
surgical  practices  which  were  in  vogue  amongst  the  Dervishes,  and  he  has  kindly  given 
the  benefit  of  his  remarkable  experience.  I  approached  him,  at  the  suggestion  of 
Mr.  Wellcome,'  to  whom  he  had  previously  sent  a  paper  on  the  subject.  The  present  article 
has  been  enlarged  and  amplified  from  the  original,  and,  perhaps  mon^  than  anything  else  could 
ilo,  points  to  the  change  which  has  come  over  the  Sudan  since  it  fell  under  civilising 
influences.  In  this  connection  it  is  also  of  interest  to  note  that  our  chief  native  laboratory 
attendant,  who  can  now  be  trusted  to  make  excellent  blood  films  and  attend  to  the 
sterilisation  of  bacteriological  media,  was  one  of  the  fighting  Dervishes  in  Kordofan,  while 
the  man  who  keeps  the  museum  clean,  served  in  the  ranks  of  the  Khalifa  at  the  battle 
of  Omdurman.  As  an  addendum  to  Dr.  Zeki’s  paper  T  had  intended  to  contribute  a 
few  notes  on  native  Sudanese  remedies,  some  of  which  are  of  considerable  interest  and  not 
ilevoid  of  value,  but  I  was  unable  to  find  time  to  do  so  at  any  length,  and  the  fact  that 
Bimbashia  Anderson  and  Bousfield  kindly  sent  in  valuable  papers,  dealing  to  some  extent 
with  the  question,  rendered  it  iinnecessary. 

Sir  E.  Baron  von  Slatin  was  also  good  enough  to  collect  some  interesting  information 
on  this  topic. 

I  am  specially  indebted  to  Captain  Anderson  for  his  notes  on  medical  customs 
and  superstitions  in  Kordofan.  They  rej)resent  very  careful  and  accurate  research  u})on  a 
fascinating  subject,  and,  I  think,  constitute  the  most  important  ethnological  work  which 
has  yet  been  performed  in  the  country. 

Another  new  feature  in  the  present  Report  will  be  found  to  consist  of  a  brief  Review^ 
of  the  most  important  recent  advances  and  discoveries  in  tro})ical  and  veterinary  medicine, 
bacteriology  and  hygiene.  I  am  aware  that  it  is  very  difficult  for  medical  and  veterinary 
officers  stationed  in  the  Sudan  to  keep  in  close  touch  with  current  literature.  It  is  difficult 
enough  even  when  one  is  located  in  fairly  well  equipped  laboratories  situated  in  the  capital 
of  the.  country.  It  is  quite  impossible  for  tho.se  working  in  out-stations  or  travelling  about. 
Hence  it  occurred  to  me  that  these  officials,  to  many  of  whom  the  laboratories  are  indebted 
for  notes  and  specimens,  might  appreciate  a  paper  of  this  kind.  No  attempt  has  been  made 
to  produce  a  text-book,  and,  indeed,  I  fear  that  in  several  resj)ects  the  resumr  will  be  found 
deficient,  for  one  has  not  time  or  opportunity  to  read  very  fully  and  thoroughly  the  vast  mass 
of  literature  which  accumulates  on  these  subjects.  Still  for  the  past  six  years  a  certain 
number  of  leading  British  and  Foreign  journals  have  been  regularly  laid  under  contribution, 
while  an  attempt  has  been  made  to  become  acquainted  with  the  most  up-to-date  t(^xt-books 
and  treatises.  The.  fact  that  II.  E.  the  (Tovernor-fTeneral  kindly  granted  nie  a  month’s 
study-leave  for  sp(‘cial  work  on  water  bacteriology  in  the  summer  of  1907,  enabled  me  to 
make  good  some  ileficiencies.  The  various  references  are  given  so  that  those  who  wish  to  go 
more  fully  into  any  special  subject  may  be  able  to  obtain  the  original  book  or  paper,  and 
it  is  hoped  that  the  notes  ma}'  also  stimulate  enquiry  and  indicate  subjects  requiriug 
elucidation  in  the  Sudan.  As  tar  as  possible  the  references  have  been  confined  to  sound, 
practical  papers  likely  to  be  helpful,  but  the  scientific  aspect  of  certain  (|uestions  has  been 
considered  for  the  reasons  stated  above. 


*  Jlr.  Wellcome  is  orgnnising  .'in  historical  medical  exhibition  to  be  held  in  London  shortly.  Those  interested 
in  ancient  and  native  medicine  and  surgery  would  do  well  to  communicate  with  him. — A.E. 

This  Review  is  issued  as  a  Supplement  to  the  Report  and  is  contained  in  a  separate  volume. 
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The  tliii'd  change  is  tlie  introduction  of  a  chapter  under  the  heading  of  “  Sanitary 
Notes,”  wliicli  will  be  fonml  to  deal  chielly  with  sanitation  as  it  concerns  Khartonni. 
In  niy  capacity  as  Jledical  Ollicer  of  Health  of  that  city,  I  have  been  innch  impressed 
by  the  useful  lessons  to  be  leai'iied  from  a  study  of  the  ])roblems  in  connection  with  the 
carrying-out  of  a  sanitary  policy  for  a  new  town  in  such  a  country  as  the  Sudan.  At 
every  step  the  laboratory  woi'k  is  found  to  aid  and  supplement  the  hygienic  measures.  One 
cannot  carry  on  sanitary  work  })roperly,  especially  in  the  Tropics,  unless  one  has  access  to 
chemical  and  bacteriological  laboratories.  Hence  I  consider  that  it  is  not  out  of  })lace  to 
direct  attention  to  the  broader  asj)ects  of  water  supply,  milk  supi)ly,  sewage  collection  and 
disposal,  etc.,  in  a  laboratory  report.  Indeed  this  line  has  already  been  followed  in 
connection  with  the  most^uito  reduction  operations  {ride  Hirst  and  Second  Ideports). 
IMoreover,  the  ordinary  l\I.t).  H.  reports  have,  according  to  regulation,  to  be  very  short 
and  concise,  and  in  these  brief  articles  one  cannot  carelhlly  enter  into  the  inn)ortant  questions 
which  })resent  themselves  at  every  turn.  These  are  of  special  interest,  not  only  to  Khartoum, 
but  to  other  of  the  northern  Sudan  towns,  and  have  a  direct  bearing  on  tropical  sanitation 
in  all  hot,  dry  and  dusty  countries.  Hinally,  it  seems  to  me  only  fitting  that  the  earlv 
sanitary  history,  of  a  city  destined  possibly  to  become  a  very  important  centre,  shouhl  be 
recorded  in  some  more  permanent  manner  than  has  hitherto  been  possible. 

As  regards  the  general  laboratory  work  one  can  again  report  very  considerable  progre^ss 
in  several  directions.  The  chemical  investigations  have  now  become  most  important  and 
extensive,  and  there  is  such  a  mass  of  routine  work  that  Hr.  Hearn,  even  with  Mr.  (foodson’s 
sldlled  assistance,  finds  it  diflicult  to  obtain  leisure  for  exploiting  new  fields,  though,  at  the 
same  time,  some  of  this  routine  work  is  itself  of  the  nature  of  research.  The  appointment  of 
Hr.  Beam  to  a  seat  on  the  Central  Economic  Board  was  undoubtedly  a  step  in  the  right 
direction,  and  both  the  Board  and  the  Laboratories  have  benefited  thereby,  while  assuredly 
the  numerous  chemical  analyses  have  furnished  most  useful  information  which  is  beginning  to 
bear  fruit  in  several  directions.  With  sanitary  and  medico-legal  questions  the  chemical 
laboratory  has  also  been  concerned  on  many  occasions.  The  winter  of  1907  witnessed  the 
arrival  of  Mr.  E,  S.  Edie,  the  second  Carnegie  Kesearch  Eellow  to  be  attached  to  these 
laboratories  {yiile  infra).  ^Ir.  Edie  was  ajipointed  to  carry  out  special  investigations  on  the 
chemistry  and  bacteriology  of  Sudan  gum-arabic.  It  may  be  remembereil  that  in  the  last 
report  Hr.  Bimm  contributed  an  important  ])aper  on  this,  the  most  valuable  of  Sudan 
products,  and  his  researches  soon  showed  that  very  little  was  really  known  concerning  the 
composition  of  gum  and  the  causes  which  lead  to  its  formation.  One  had  not  mmdi  luqie 
of  obtaining  a  worker  in  a  field  so  little  exploited  and  so  difficult,  but  happilv  Hr.  i\IcCormiek, 
the  Secretary  of  the  Carnegie  Trust,  was  able  to  indicate  i\fr.  E.  S.  Edie,  who  had  been 
engaged  in  advanced  research,  nnder  Brofessor  iiloore,  at  the  Bio-chemical  Laboratorv 
at  Liveiq)ool.  Not  only  was  Jlr.  Edie  able  and  willing  to  occupy  the  post,  the  creation  of 
which  was  due  in  large  measure  to  IMr.  Wellcome’s  generosity,  but  Professor  JMoore.  very 
kindly  arranged  that  he  should  have  some  special  instruction  in  the  lines  of  his  future  work, 
and  was  also  good  enough  to  give  us  the  loan  of  some  useful  apparatus.  Mr.  Edie  arrived 
at  the  end  of  October,  19(17,  and  soon  adapted  himself  to  his  new  surroundings. 

As  will  be  seen  from  his  report  he  has  taken  iqi  two  lines  of  research: — 

1.  Chemical — dealing  with  the  analysis  of  gums  from  diffiu'ent  sources  and  of  gums  of 
different  qualities  from  the  same  species  of  tree,  his  object  being  to  discover  the  relationship 
between  the  proportion  of  various  constituents  and  the  physical  characters  of  the  gum. 
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2.  liuctfriologiual — emleiivunring  to  isolate  I'roiii  guiii-liearing  brandies  bacteria  which 
will  produce  gum  when  cultivated  in  artifiidal  media,  and  working  out  the  morphology  and 
cultural  characteristics  of  any  bacteria  isolated,  in  order  to  compare  them  with  gum-prodncing 
bacteria  already  described.  The  intlueuce  of  bacterial  action  on  the  ipiality  of  gum  has  also 
been  cousidered,  as  have  other  factors  which  may  he  operative  in  gum  lu’oduction,  such  as 
enzyme  action  and  oxidation. 

A  glance  at  the  contents  of  this  vidume  will  show  that  Jlr.  King,  our  Kutomologist,  has 
had  i)lentv  to  do.  Indeed,  although  I  knew  that  his  services  were  urgently  required,  1  had 
scarcely  realised  the  full  scope  and  variety  of  the  work  which  awaited  him.  It  is  not  too 
much  to  say  that  tlie  native  has  come  to  look  on  Mr.  King  as  a  frieml  and  adviser.  His 
work  has  earned  for  him  the  name  of  the  “  Father  of  Flies,”  and  it  is  interesting  to  see  the 
Hudau  field-workers  crowding  round  him  and  listening  eagerly  to  his  explanations 
and  instructions.  The  pity  of  it  is  that  these  latter  are  so  rarely  followed.  Their  fatalism 
and  a  natural  indolence  and  improvidence  often  prevent  the  natives,  unless  supervised,  from 
taking  those  active  measures  so  necessary  in  cases  ot  insect  infestation  in  crops.  1  toubtless, 
however,  they  will  some  day  he  snliiciently  educated  to  profit  fully  from  Mr.  King’s 
investigations,  and,  in  any  case,  the  latter  is  doing  a  valuahle  and  philanthropic  work 
concerning  which  he  gives  full  and  interesting  details,  while  the  purely  scientific  side  of 
economic  enfomology  has  certainly  not  been  neglected.  l\Ir.  King’s  labours  have  also  a  direct 
bearing  on  Tropical  Jleiliciue,  as  witness  his  researches  on  mosquitoes  and  the  hionomics  of 
the  Nile  Tiihinudd'.  In  this  connection  one  has  again  to  record  valuable  aid  kindly  rendered 
bv  iMr.  Theoliald  and  IMr.  Austen,  to  both  of  whom  the  lahoratories  are  deeply  indebted. 
The  former  once  again  furnishes  a  sjiecial  paper  on  Sudanese  for  which  he  has 

at  length  been  able  to  draw  up  a  symqdic  table  that  is  certain  to  aid  greatly  in  their 
identification. 

Yet  another  subject  which  has  received  attention  is  Anthro})ology.  It  may  he 
remembered  that  in  the  Second  Report  mention  was  made  of  the  fact  that,  at  the  suggestion 
of  the  Director  of  Education,  the  Trustees  of  the  Carnegie  Research  Fund  had  been 
approached  and  had  agreed  to  recognise  these  hiboratories  as  a  working  jilace  for  their 
Research  Fellows.  ()ne  had  hoped  to  secure  the  services  of  a  chemist  and  bacteriologist, 
but,  despite  the  kind  help  of  Dr.  JIcCormick,  I)r.  Dohbie  of  the  Royal  Scottish  Bluseum, 
Dr.  Lauder  of  the  East  of  Scotland  Agricultural  College,  Professor  Muir  of  (Ilasgow,  and 
others,  one  has  to  acknowledge  failure.  The  men  were  simply  not  to  be  had.  I  had  then  to 
ask  myself  if  there  was  any  other  hranch  of  science  which  could  be  usefully  exploited. 
Naturally  one  thought  of  Anthropology,  for  the  more  that  is  known  concerning  the  natives  of 
the  Sudan  the  more  enlightened  and  correct  is  the  administration  of  their  affairs  likely  to  be, 
and  this  apj>lies  very  especially  to  the  less  civilised  races  in  the  south.  Thanks  largely 
to  Sir  William  Turner  and  Professor  Cunningham,  of  Edinburgh,  the  laboratories  were 
fortunate  enough  to  secure  the  services  of  1  )r.  A.  jMac'l'ier  Pirrie,  who  held  a  siiecial  degree 
in  Anthropology  and  was  particularly  well  versed  in  [diysical  work.  Dr.  Pirrie,  though 
labouring  under  the  disadvantage  of  not  knowing  the  country,  made  what,  under  the 
circumstances,  was  a  somewhat  remarkahle  journey  into  the  almost  unknown  Ihiruu  country 
whi(di  lies  between  the  White  Nile  and  Abyssinia.  Ajiart  from  anthropological  investigations 
on  the  Ruruns,  I)r.  Pirrie.  was  able  to  furnish  the  (Tovernment  with  some  useful  intelligence, 
and  to  jirepari!  maps  ami  ])hins  of  considerabhi  value.  Dr.  Pirrie  also  carried  on  work  in 
Khartoum,  at  Rcuk  on  the  White  Nile,  at  ilelut,  amongst  the  Nners  at  Darboi,  amongst 
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Sliilinks  iinil  Dinkas,  aii<l  traversed  a  great  deal  of  wild  eouiitry.  The  niader,  however,  will 
look  in  vain  for  any  detailed  report  from  Dr.  J’irrie’s  pen.  It  is  my  very  sad  duty  to  record 
the  tact  that  his  expedition  to  the  Sudan  proved  fatal  to  this  young  and  enthusiastic  observer, 
lie  returned  to  Scotland  early  in  July,  lhU7,  suffering  from  continued  fever  anil  other  symptoms 
j)ointing  to  infection  with  the  parasite  of  Ticishmaniosis  (kala-azar).  An  illness  of  several 
months’  duration  ensued,  during  which,  whenever  his  state  of  liealth  periidtted.  Dr.  I’irrie 
made  efforts  to  work  up  his  material  and  prepare  a  paper  for  the  (Jarnegie  Trust 
and  the  Jjahoratories’  lleport.  At  times  he  seemed  to  improve  somewhat,  hut  the  fever 
always  reasserted  itself  in  a  severe  form.  He  hecame  gradually  weaker  and  died  on 
November  16th,  1!)07.  It  was  felt  that  an  effort  should  he  made  fully  to  utilise  his 
notes  and  observations,  and  Professor  Cunningham,  of  Edinbiirgh,  under  whose  direction 
Dr.  Pirrie  was  to  have  worked  out  his  results,  kindly  took  charge  of  matters,  and  it  is  due  to 
his  help  and  to  the  valuable  assistance  rendered  by  Dr.  David  Waterston,  of  his  department, 
and  by  Mr.  D  J.  Vallauce,  of  the  Koyal  Scottish  Museum,  that  we  have  been  enabled 
to  publish  a  record  of  the  work  performed.  Of  its  value  I  must  leave  others  to  judge. 
Naturally  it  has  suffered  greatly  from  the  absence  of  Dr.  Pirrie’s  guiding  hand  ami  brain, 
but  it  is  fortunate  that  we  are  able  to  present  some  evidence  of  his  skill  in,  and  devotion 
to,  the  difficult  work  he  undertook.  The  (Toveruor  of  the  Upper  Nile  Province  assured  me 
that  Dr.  Pirrie’s  method  of  managing  the  natives  surprised  and  pleased  him,  and  one  can 
only  deeply  regret  that  so  jiromising  a  career  was  cut  short  in  this  untimely  fashion. 

Dr.  Waterston  has  had  a  task  of  much  difficulty,  but  has  succeeded  in  working  up 
Dr.  Pirrie’s  statistics,  and  contributes  a  paper  embodying,  as  far  as  possible,  the  results 
of  his  observations.  Mr.  Vallance  deals  with  the  archmological  and  ethnological  aspects 
of  the  research.  To  both  these  gentlemen  the  lalmratories  are  greatly  indebted. 

i\lr.  H.  C.  Dunn  has  kindly  permitted  us  to  reproduce  some  of  his  interesting  photographs  of 
the  Iturun  country ;  while  mention  must  be  made  of  the  kind  help  rendered  Dr.  Pirrie  by 
.Mr.  K.  'f.  iStouve,  during  his  expedition. 

The  Floating  Laboratory  became  an  accomplished  fact  in  Ajiril,  1907,  and  started  on  a 
maiden  trip  up  the  White  Nile  in  charge  of  1  )r.  U.  M.  Weiiyon,  Protozoologist  to  the  London 
School  of  ’I’ropical  Medicine.  We  owe  his  appointment  in  part  to  the  kind  co-operation 
of  the  Committee  of  that  School,  in  part  to  Mr.  Wellcome,  and  in  part  to  the  Sudan 
(loveriimeiit,  and  we  owe  the  Floating  Laboratory  jiartly  to  the  latter  and  partly  to 
Mr.  Wellcome.  Mr.  Wellcome  ju’esented  the  excellent  equipment  chiefly  intended  for 
protozoological  and  entomological  work,  and  the  (Tovernmeut  housed  it  and  placed  it 
upon  a  special  barge.  The  working  room  is  of  considerable  dimensions,  completely 

mosquito  proof,  supplied  with  water  from  a  tank  on  the  upper  deck,  specially  ventilated 
and  in  every  way  fitted  for  the  purpose  it  is  intended  to  fnlril.  Jlr.  King,  who  spent  some 
time  in  the  laboratory  on  the  White  Nile  and  Sobat,  informs  me  that  “  it  is  an  ideal 
thing  for  working  in  up-river  in  the  rains  but  would,  I  think,  be  infinitely  more 
serviceable  if  it  was  not  dependent  on  the  post-boats  for  towing  or  had  a  small  launch 
attached.”  As  a  matter  of  fact  arrangements  had  been  made  for  the  laboratories  to  take 
over  the  steamer  of  the  Slavery  1  lepartment  as  soon  as  their  new  vessel  was  reaily- 
Unfortunately  the  latter  did  not  fulfil  expectations  and  was  not  accepted,  so  that  we  were 
deprived,  for  the  time  being,  of  this  useful  auxiliary  and  had  to  do  the  best  we  could, 
assisted  by  the  Steamers  and  Hoats  Dejiartment,  which  has  aided  us  in  (iverv  possible 

manner.  Later  on,  however,  we  secured  this  small  steamer,  which,  apart  from  other 
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considerations,  will  I'orm  a  convenient  lialiitation  for  workers  in  the  laliuratury.  The  latter 
can  accommodate  six  workers  with  ease,  and  1  fully  expect  will  add  yearly  to  our  museum 
valuable  and  well-[)reserved  collections  illustrative  of  every  branch  of  tro[)ical  jiathology. 

Indeed,  I  may  perhaps  be  pardoned  if  I  here  state  my  conviction,  already  recorded 
elsewhere,  that  in  the  teaching  of  Tropical  IMediciue  in  (treat  Britain  what  may  be  called  a 
marine  lloating  laboratory  would  be  of  the  utmost  service.  Every  year  I  am  inundated  by 
appeals  for  material  for  teaching  purposes  from  England,  Scotland,  Ireland,  the  T'nited  States 
and  various  parts  of  the  (Juntinent.  It  is  noteworthv  that  amongst  the  institutions  which 
apply  are  the  two  great  English  Schools  of  Tropical  IMedicine  at  London  and  Liverpool,  and 
it  is  evident  that  even  the  latter  school,  despite  its  numerous  and  valuable  research 
expeditions,  cannot  obtain  all  it  reijuires  for  the  instruction  of  its  students ;  hence  I  believe 
the  dilHculty  might  be  solved  by  the  provision  of  a  well-equipped  laboratory  on  board  a 
vessel  of  from  SOU  to  lUUO  tons  burthen.  Such  a  ship  would  be  able  to  visit  any  portion  of 
the  globe,  could  ascend  large  navigable  rivers  and  would  be  the  means  of  bringing  back 
a  store  of  most  valuable  material  both  fur  museum  and  teaching  purposes.  It  would  be  the 
duty  of  whoever  was  })laced  in  charge  to  conduct  abroad  the  Iiest  students  in  Tropical 
IMedicine  of  any  year.  Participation  iii  such  au  expedition  would  be  the  prize  of  diligence 
and  ability,  and  in  such  a  laboratory  both  tutorial  and  research  work  could  be  conducted 
during  the  voyage.  Doubtless  a  certain  nuud)er  of  graduates  would  welcome  the  opportunity 
for  such  a  course  of  study,  as  opportunities  would  be  atfurdeil  for  visiting  tropical  hospitals 
and  laboratories  in  dift'erent  countries.  If  properly  a])proached  I  believe  those  in  charge  of 
such  institutions  would  be  glad  to  assist  in  every  possible  way,  and  they  might  be  repaid  by 
demonstrations  of  new  technique  and  interesting  specimens.  These  institutions  are  often  in 
cities  on  or  near  the  sea,  as  tor  example  Calcutta,  Bombay  or  IMadras,  Cairo,  Alexandria  or 
Leopoldville,  Hong  Kong,  Uio  de  Janeiro,  Jlanila,  and  so  on.  It  is  on  the  littorals  of  tropical 
countries  that  dengue,  yellow'  fever  and  other  important  diseases  occur,  and  in  the  event  of 
epidemics,  the  infected  places  might  be  speedily  visited  and  perlnqjs  materially  aided  and 
benefited,  wliile  at  all  times  the  collection  of  specimens  bearing  on  Tropical  Medicine  would 
form  a  most  important  duty.  Specimens  could  be.  brought  back'  in  good  comlitioii,  diseases 
studied  on  the  s[iot  and  i)arasites,  especially  blood  parasites,  observed  in  a  living  state.  It 
will  be  at  once  apparent  that  such  a  laboratory  ship  could  be  utilised  for  the  study  of 
zoology,  especially  economic  entomology,  botany,  geology  and  hygiene,  all  subjects  more 
or  less  intimately  connected  with  Tropical  IMedicine. 

I'he  Challenger  Exjiedition  is  still  remend)ered.  This  scheme  would  provide  for  a  kiinl 
of  pm'petual  Challenger,  and  would,  I  think,  challenge  comparison  favourably  with  any 
existing  method  of  giving  instruction  in  diseases  of  the  Tro(>ius.  It  seems  to  me  that  it  is 
largely  a  (pie.stion  of  money,  for  difficulties  as  regards  stability  at  sea,  which  are  important 
in  connection  with  microscopic  and  other  delicate  work,  might  possibly  be  surmounted  by  tlie 
application  of  the  })riuciples  of  the  gyroscope.  I  commend  this  idea  to  the  consideration  of 
those  responsible  for  the  teaching  of  Tropical  Meilic.ine  to  students  in  temperate  climates. 

Dr.  Wenyon’s  report  will  be  found  full  of  interest.  He  has,  I  believe,  had  almost 
unrivalled  opportunities,  and  he  has  known  how  to  make  the  very  best  use  of  them.  Indeed, 
it  would  almost  seem  as  though  the  floating  laboratory  had  a  s|)ecial  attraction  for  objects 
associated  with  Trui)ical  Jlediciue.  Du  the  initial  triji  the  number  of  Tahanidw  which  boarded 
the  bai’ge  was  quite  phenomenal.  They  swarmed  into  the  laboratory  and  sunned  themselves 
upon  the  wire-netting  of  the  windows.  Tahanm  sodas  w'as  specially  in  evidence,  and  in  a 
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vei'V  short  time  we  were  able  to  prove  that  this  fly,  whicli  may  very  well  ho  the  carrier  of 
camel  trypanosomiasis  in  Kordofan,  harboured  a  spiK'ies  of  [ lerpetomonas.  I  merely  mention 
this  fact  here  to  show  how  spcaalily  snhjeet-matter  for  research  presented  itself.  Anotlnn’ 
noticeable  feature  was  the  way  in  which  tlie  natives  flocked  to  the  hai'ge.  'Pliey  had  got  the 
idea  that  it  was  a  Floating  Hospital  and  crowded  on  board  eager  to  get  medicine  for  their 
iminifold  ailments.  As  Mr.  Wellcome  had  provided  a  certain  nnmher  of  simple  drngs,  with 
directions  as  to  use  })rinted  in  Arabic,  some  effort  to  help  these  nnfortnnates  conld  be  made, 
and  in  return  they  were,  as  a  rule,  only  too  glad  to  allow  blood  films  to  be  taken  and 
observations  made  concerning  the  illnesses  from  which  they  were  suffering. 

It  may,  perhaps,  be  thought  that  it  would  have  been  a  wiser  policy  to  confine  the 
work  within  certain  limits — to  concentrate  energy  on  one  or  two  subjects.  It  was  felt, 
however,  that  in  a  country  like  the  Sudan  it  was  better  to  obtain  in  the  first  instances 
a  general  idea  of  the  field  of  work,  and  it  is  hoped  at  a  later  date  to  ex})loit  more 
thoroughly  those  subjects  which  appear  to  have  the  more  pressing  claims  to  investigation. 

As  regards  the  bactcn-iological  laboi-atory,  1  I'egret  to  say  that  my  time  for  research  has 
been  very  limited.  Every  year  the  routine  e.xaminations  become  more;  numerous.  Moreover, 
the  general  administrative  work  is  heavier  than  before  and  the  creation  of  sundry  Hoards, 
whose  meetings  have  to  be  attended,  and  the  control  of  the  public  health  work  in  Khartoum 
all  militate  against  efforts  at  special  investigation.  'L'he  necessity  for  a  prolonged  and  carefid 
bacteriological  analysis  of  the  pivjposed  new  water  supply  foi'  the  town  also  greatly  intfufered 
with  research.  Hence  the  output  is  somewhat  meagre,  but  in  one  instance  is  of  considerable 
interest.  Spirochaetosis  of  fowls  was  found  to  exist  in  Khartoum  and  became  the  subject  of 
extended  research  owing  to  the  discovery  of  what  eventually  proved  to  be  an  “  aftta-  phase  ” 
of  the  infection,  but  which,  for  a  long  time,  presented  a  puzzling  problem  for  solution.  I’lie 
state  of  the  blood  in  dengue  fever  has  claimed  attention  and  a  few  experiments  have  been 
made  with  Derris  root  as  a  larvicide  in  mos([uito  work.  Many  blood  examinations  have 
been  conducted  and  the  encpiiry  into  animal  trypanosomiasis  has  been  carried  a  little  further 
afield.  The  disease  which  attacks  camels  in  Kordofan  has  been  studied,  a  new  trypanosome 
has  been  found  in  cattle  from  the  Kassala  district,  and  the  therapentic  action  of  a  new 
arsenical  preparation,  allied  to,  but  less  toxic  than,  atoxyl  has  been  the  subject  of  inve.stigation. 

Piroplasmosis,  as  it  occurs  in  the  Sudan,  has  also  received  some  attention. 

Still,  one  cannot  pretend  that  the  research  work  has  been  in  all  cases  satisfiictory. 
Investigations  have  had  to  be  left  unfinished  and  sometimes  a  ])romising  field  has  had 
to  be  abandoned  oi'  passed  by.  Moreover  a  great  deal  of  valuable  pathological  material  is 
wasted  in  Khartoum.  Medical  Officers  as  a  rule  have  not  time  to  conduct  post  mortem 
examinations  in  the  minute  manner  demanded  by  the  careful  study  of  morbid  histology,  nor 
have  they  much  opportunity  of  searching  for  the  metazoan  [)arasites- which  play  so  important 
a  part  in  tropical  pathology.  Our  knowledge  of  these  worms  as  they  occur  in  the  Sudan 
is  very  limited ;  but  fortunately,  we  have  been  favoured  with  a  valuable  paper  by 
Dr.  R.  T.  Leiper,  who  kindly  undertook  to  examine  the  helmintliological  material  brought  back 
by  Dr.  Wenvon.  However,  as  research  was  one  of  the  main  objects  for  which  tlie  laboratories 
were  founded  and  as,  at  times,  even  the  routine  work  was  in  danger  of  being  neglected, 
I  felt  amply  justified  in  applying  for  another  official  to  act  as  Pathologist  and  Assistant 
Hacteriologist.  I  am  glad  to  say  that  the  post  was  created,  and  Colonels  Hruce  and 
licishman,  of  the  Royal  Army  i\[(Mlical  Corps,  very  kindly  fonnd  a  man  to  fill  it  in  the  person 
of  Mr.  R.  G-.  Archibald,  who  was  not  only  a  past  jirizeman  in  pathology  at  the  Royal  Army 
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j\re(lical  College,  London,  Init  had  worked  for  a  year  in  Colonel  Leisliman’s  laboratory  under 
that  distinguished  observer’s  personal  supervision.  Further,  Mr.  Archibald  was  just  leaving 
for  special  service  in  LTganda,  so  that  prior  to  his  joining  us  in  April,  1908,  he  had  obtained 
practical  e.vperience  in  Sleeping  Sickness  and  other  important  tropical  disorders,  many  of 
which  are  identical  with  those  prevailing  in  the  Southern  Sudan.  He  at  once  settled 
down  to  work  and,  apart  from  rendering  most  useful  general  assistance,  was  able  to  aiil 
me  in  the  compilation  of  the  Jleview,  and  to  undertake  an  investigation  into  the  value  of 
the  native  zeer  as  a  water  filter,  besides  instituting  a  comparison  between  his  observations 
in  Uganda  and  those  of  Captain  Howard  Ensor  in  the  Bahr-El-dhazal  Province  of  the 
Sudan. 

Otherwise  the  staff  remains  as  before.  Mr.  .1.  d.  A.  Vitale  became  Head  Clerk,  and 
was  furnished  with  an  assistant.  These  changes  were  rendered  absolutely  necessary  by 
the  great  increase  in  oftice  and  clerical  work. 

The  IMuseum  has  continued  to  expand,  and,  in  addition  to  pathological  and  entomological 
material,  exhibits  of  “  Solaro  ”  tropical  clothing,  tablets  for  water  sterilisation,  etc.,  have 
been  obtained  and  are  likely  to  be  of  use  to  officials.  One  is  always  glad  to  receive  specimens 
dealing  in  any  w.iy  with  tropical  sanitation.  Colonel  Hunter  and  Jlr.  and  JIrs.  Broun 
presented  native  drugs  from  Kassala  and  Kordofan  respectively,  while  the  principal 
donors  on  the  j)athological  side  have  been  Cajitains  Anderson,  Bonstiehl,  T’homson,  Ensor 
and  Mackenzie,  of  the  Egyptian  Medical  Service ;  1  )rs.  Crispin  and  Waterfield,  of  the 
Sudan  Jledical  Department;  and  Cai)tains  Olver  and  Williams,  of  the  Veterinary  Service. 
Captain  P.  E.  Vaughan  has  once  more  sent  many  blood  films,  some  of  which  proved  of 
value ;  Captain  C.  Percival  presented  ts(d,se  Hies,  together  with  notes  upon  them,  and  there 
have  been  other  presentations  from  divers  sources.  A  few  words  as  to  the  inadequacy  of  the  space 
at  our  disposal.  We  have  in  all  six  rooms,  but  could  do  with  twice  that  number.  Fortunately 
the  Tdirector  of  Education  will  ere  long  be  able  to  aid  us  to  some  extent  in  this  direction, 
but  one  cannot  help  feeling  that  sooner  or  later  the  time  will  arrive  when  the  laboratories 
must  be  housed  in  a  sp(fcial  and  sei)arate  bnihling.  There  is  no  desire  to  be  dissociated 
from  the  1  )epartment  of  Education,  for  the  laboratories  have  henefited  greatly  by  this 
relationshi[i,  and  hapjiily  there  will  he  no  need  to  go  far  away.  Mr.  Currie  is  willing  to 
grant  us  the  ground  ueiaissary,  provided  funds  are  furthcoming.  The  type  of  building  one 
would  like  to  see  is  that  in  which  so  much  good  work  has  lieen  performed  at  Jlanila  in  the 
Philippine  Islands.  We  look  forward  to  the  day  when  all  the  various  branches  of  Science 
represeiipMl  in  the  Sudan  will  be  gathered  under  one  roof,  ami  when  the  usefulness  of  the 
laboratoi'ies  will  be  enhanced  by  the  establishment  of  a  serum  department.  Scientific 
veterinary  work  is  ot  the  utmost  value  and  importance  in  such  a  country  as  this,  and  the 
laboratories  should  certainly  be  able  to  afford  the  Veterinary  Dfficers  every  facility  for  the 
manufacture  and  storage  of  curative  and  preventive  sera  as  well  as  for  the  study  of 
the  numerous  diseases  wdiich  affect  Sudanese  stock.  Sera,  for  use  in  medical  cases  and 
vaccine  lymph,  might  also  be  manufactured,  lor  at  present  transport,  especially  in  the 
Slimmer,  is  apt  to  ruin  lymph  and  serum,  and  in  a  hot  country  curative  sera  may  rapidly 
lose  their  potency  unless  very  carefully  stored.  Doubtless  a  long  time  must  elapse  before 
such  an  ideal  is  attained,  but  a  first  step  would  be  the  provision  of  new  premises, 
which  would  be  caretully  planned  to  afford  every  facilitv  for  working;  a  point  even 
more  imjiortant  in  the  'Fropics  than  within  the  temperate  zone. 

We  have  been  so  fortunate  in  the  past  in  getting  what  was  alisolutely  essential  that  one 
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is  not  witliout  liop(!  for  the  future.  'I'hns  in  1907  we  ag';iin  received  a  special  and  much 
needed  grant  of  £K  150  for  hooks  and  periodicals.  It  is  remarkahle  how  very  little  can  he 
got  for  such  a  sum  when  the  hack  numbers  of  important  journals  are  conceriKHl,  hut  still  this 
grant  has  aided  us  very  considerably  and  the  library  is  at  last  approaching  respectable 
dimensions.  We  are  again  indebted  to  the  Department  of  Agricnltnre,  D.S.A.,  and  to  many 
British,  Colonial  and  Foreign  schools  and  departments  for  literature  on  the  varied  subjects 
with  which  we  have  to  deal.  One  takes  this  opjiortunity  of  thanking  all  those  who  have  been 
good  enough  to  send  us  reprints  of  their  work. 

In  one  direction  no  real  ])rogress  can  be  I’eported.  The  Therapeutic  (rarden  mentioned 
in  the  First  lle})ort  has  not  proved  a  success.  I'his  is  partly  due  to  the  I’act  that  it  was 
founrl  very  difficult  to  obtain  the  reijuired  seeds  for  })lanting,  and  that  there  has  been  no  time 
to  devote  to  wiiat  looked  like  a  promising  scheme.  True,  we  have  a  number  of  trees  and 
shrubs  which  have  grown  at  a  phenomenal  rate,  hut  few  of  them  are  of  interest,  and  I  think 
it  will  he  found  better  to  utilise  the  garden  space  in  other  directions,  as  imleed  has  already 
been  done  to  some  extent.  It  is  doubtful  if  the  indigenous  medical  plants  of  the  Sudan  are 
of  sufficient  value  to  justify  the  expcTiment.  The  attempt,  however,  has  served  to  secure  a 
useful  plot  of  land  and  the  cost  has  been  trifling. 

In  the  Second  Ileport  one  gave  a  list  of  soine  of  the  subjects  which  would  repay 
investigation.  Amongst  these  were  guinea  worm  infection  and  the  therapeusis  of 
Trypanosomiasis.  So  ra})id  is  the  march  of  progress  that  much  which  was  obscure  about 
these  two  diseases  has  been  cleared  up,  thanks  in  the  one  instance  to  the  work  of  Leiper, 
and  in  the  otlnu-  to  the  researches  of  'riiomas  and  Breinl,  Ehrlich  and  Browning,  Laveran 
and  i\Iesnil,  Koch  and  many  others,  llycetoma,  which  was  also  mentioned,  has  received 
attention  from  Brnmpt,  whose  studies  have  yielded  valuable  information.  The  laboratories 
have  been  unable  to  deal  with  any  of  these  subjects  fully,  but  with  the  increase  of  the 
staff  and  with  outside  aid  one  may  hope  to  extend  investigations  and  help  in  work  which  is 
for  the  good  of  humanity.  Attendance  at  the  Sleeping  Sickness  Conference  in  London 
impressed  upon  one  the  crying  need  for  the  rapid  hut  careful  study  of  the  diseases  which 
tend  to  make  parts  of  Africa  uninhabitable  alike  for  the  black  man  and  the  white.  There 
is  much  apathy  amongst  civilised  nations,  who  will  readily  spend  vast  sums  on  all  manner  of 
objects  but  are  too  often  blind  and  deaf  to  the  claims  of  Science  as  a  benefactor 
of  mankind.  Happily  this  cannot  be  said  of  the  Government  of  the  Sudan.  Due  has 
received  constant  support  from  11.  E.  the  Governor  General,  and  it  is  again  a  pleasant 
duty  to  record  the  help  and  assistance  rendered  by  many  oflicials,  and  especially  bv 
the  Head  of  the  Department  to  which  the  laboratories  belong.  Dn  the  part  Jlr.  Wellcome 
plays  in  the  development  of  the  work  I  need  not  dilate ;  it  must  be  evident  from  a  perusal 
of  this  introduction,  which  I  would  conclude  by  once  more  thanking  the  laboratories’  staff’  for 
their  loyal  assistance,  and  at  the  same  time  exjiressing  our  indebtedness  to  all  tho.se  who  have 
kept  our  needs  in  mind. 
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NOTE 

Since  the  ahuve  was  written  a  heavy  calamity  has  befallen  the  lahoratories.  From  some 
unknown  cause  a  disastrous  fire  liroke  out  in  them  early  on  the  morning  ot  May  11th.  lu  a 
couple  of  hours  the  dark  room,  the  hacteriological  room  and  the  kitchen  had  been  comidetely 
gutted.  Xot  only  was  a  large  quantity  of  equipment  ilestroyed,  hut  all  the  tr\q)anosomiasis 
strains  wei’c  lost,  together  with  records  of  two  years’  work  on  this  suliject. 

i\lany  valuable  microscopical  s})ecimens,  collected  since  the  foundation  of  the 
lahoratories,  were  consnmed,  as  was  a  considerable  portion  of  the  Keview,  newly-written, 
and  of  which  there  was  no  duplicate.  'I’he  office  files  for  five  years — hooks  and  sanitary 
records,  being  housed,  for  lack  of  space,  in  the  bacteriological  room — perished. 

Unfortunately,  many  museum  specimens,  some  of  special  interest,  were  in  the  kitchen 
awaiting  ]>reparation  and  remounting,  and  these  were  all  lost.  So  were  Mr.  Edie’s  cultures 
of  bacteria  isolated  from  gum. 

It  was  chieily  due  to  the  magnificent  help  rendered  by  Colonel  Chapman  commanding, 
and  the.  officers  and  men  of  the  1st  Battalion  Royal  1  tuhlin  Fnsiliers,  and  by  El-Kaimakam 
Stockwell  Bey  commanding,  and  the  officers  and  men  of  the  3rd  Battalion  Egyptian  Army, 
who  were  assisted  by  the  fire  brigades  of  the  Pnblic  Works  Department,  the  iludiria  and 
the  Gordon  College,  that  the  mnsenm  room  itself  and  the  Director’s  office,  together  with 
the  library,  were  saved.  The  chemical  ami  entomological  rooms  also  escaped  destruction, 
though  considerable  damage  was  done  to  the  chemical  equipment. 

The  blow  was  a  very  severe  one,  and  has  prevented  the  completion  of  several  of  the 
research  papers.  Nearly  all  the  paraffin  blocks  prepared  during  the  past  eighteen 
months,  and  containing  the  embedded  organs  of  fowls,  ilead  of  spirochmtosis,  were  lost, 
and  it  has  been  impossible  to  collect  ff-esh  material.  Work  on  the  therapeutic  treatment  of 
trypanosomiasis  had  to  be  abandoned,  and  imleed  in  every  direction  we  found  ourselves 
crippled  and  hampered. 

At  the  same  time  sympathy  and  help  were  not  lacking.  Mr.  Wellcome  at  once  cabled 
his  intention  to  refit  the  lahoratories  in  the  most  up-to-date  manner  possible,  and  pronqitly 
despatched  a  large  quantity  of  the  mori^  necessary  equipment.  Idrs.  Stephens  and  Breiid, 
of  the  Liverpool  School,  kindly  replenished  our  trypanosomiasis  strains. 

Every  aid  was  rendered  us  by  the  Director  of  Education  and  his  staff,  who  undertook  the 
reconstruction  of  the  building,  and  fi-om  many  quarters  offers  of  assistance  reached  us.  Thus, 
i\Ir.  Ilewins,  the  Secretary  of  the  Central  Economic  Board,  aided  us  in  having  the  Review 
re-typed  when  it  had  again  been  written,  and  similar  help  was  proffered  by  Mr.  Huxley,  of 
the  Public  Works  ].)epartment.  It  is  not  possible  to  mention  all  those  who  were  good  enongh 
to  offer  or  render  assistance,  but  it  can  safely  be  said  that  this  ready  sympathy  and  help  did 
much  to  lighten  the  weight  of  a  misfortune  which  was  none  the  easier  to  hear  in  that  it 
hai)pened  as  the  hot  weather  began,  during  which  it  is  at  any  time  difficult  to  be  energetic. 

Personally  I  would  specially  thank  the  members  of  the  Staff  for  the  manner  in  which 
they  set  to  work  to  retrieve  the  damage  and  to  help  those  concerned  with  the  bacteriological 
work,  who  naturally  suffered  the  greatest  loss  of  time  and  material. 

One  must  also  express  one’s  appreciation  of  the  kindness  shown  by  H.R.II.  the  Duke 
of  Connaught,  who  graciously  wired  his  condolences  to  H.E.  the  Governor  General  from 
Malta,  as  soon  as  he  received  news  of  the  fire.  At  a  later  date  the  authorities  at  the  Royal 
■D-my  Medical  College,  London,  very  kindly  permitted  me  the  use  of  their  library  and 
reading-room. 
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Needless  to  say  oiir  grateful  thanks  are  due  to  all  those  who  strove  to  quench  the  Haines 
and  mitigate  the  loss.  Theirs  was  a  task  of  much  difficulty  and  eonsiileralde  discomfort 
most  ably  performed,  and  they  had  the  satisfaction  of  knowing  that  their  efforts  were  not  in 
vain,  for,  had  the  museum,  the  library  and  the  Director’s  office  perished,  the  loss  would  have 
been  irreparable.  As  it  is,  a  great  deal  can  he  made  gooil  in  time,  and,  so  far  as  general  Conclusions 
usefulness  goes,  the  laboratories  will  only  he  temporarilv  crippled.  We  hope  to  be  in 
complete  working  order  about  the  time  this  Report  appears,  'riianks  to  Jlr.  AVellcome, 
it  was  [lossible  to  undertake  a  eertiiiii  amount  of  routine  work  by  the  beginning  of  June, 
the  new  eijiiipment  having  reached  us  in  record  time. 


Fig.  3.— Map  of  Angi.o-Egyptian  Sudan 
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Nearly  all  the  records  of  trypanosomiasis  work,  and  especially  the  experimental  work 
on  therapeutics  carried  out  by  me  alone  and  in  conjunction  with  Mr.  Archibald,  were 
destroyed  by  fire,  hence  this  Eeport  has  had  to  bo  much  curtailed. 

Considering  for  a  moment  the  work  dealt  with  in  the  last  Report,  one  may  note  that 
chrysoidin  appeared  to  be  quite  as  effectual  in  human  trypanosomiasis  given  by  the  mouth 
as  given  hypodermically,  but,  as  mentioned,  the  drug  has  the  disadvantage  of  irritating  the 
kidneys,  and  in  any  case  failed  to  cure  monkeys  infected  with  T.  ijambiense.  The  case  of 
human  trypanosomiasis  appeared  to  improve  under  its  use,  but  unfortunately  the  patient 
sustained  an  injury  to  his  leg,  which  resulted  in  a  general  septicifiiiiia  that  proved  fatal, 
despite  careful  surgical  treatment  in  the  Military  Hospital,  Khartoum.  It  is  worth  noting 
that  at  no  time  during  his  illness  could  trypanosomes  be  demonstrated  in  his  peripheral 
blood. 

No  other  cases  of  human  trypanosomiasis,  or  sleeping  sickness,  have  been  available, 
but,  thanks  to  the  kindness  of  Drs.  Stephens  and  Breinl,  of  the  Liverpool  School  of  Tropical 
^Medicine,  we  were  put  in  possession  of  a  strain  of  T.  gamhieiise.  It  was  found  that  gerbils 
(Gerbilliis  pijgargiis)  could  readily  be  inoculated  and  they  were  used  in  the  subseqirent  work, 
the  object  of  which  was  to  test  the  value  of  one  of  the  new  organic  arsenical  salts  of  the 
aromatic  series,  namely  ‘  Orsudan,’  which  is  Sodium  3-niethyl-4-acetylaminophenyl- 
arsonate,  and  has  the  chemical  formula : — 

vOH 

(GH  .  GO)  .  NH— >-As=0 

I  "ONa 

CH3 

.\rsonates  have  the  general  formula  RAsO(On)o.  ‘Orsudan’  is  anhydrous  and  contains 
2o-4  per  cent,  of  arsenic.  It  is  soluble  in  three  times  its  weight  of  water,  yielding  a  neutral 
solution.  It  is  considerably  less  toxic  than  atoxyl,  and  is  the  least  poisonous  of  the 
three  allied  salts  recently  placed  on  the  market.  The  others  are  ‘Soamin’  (Sodium 
para-aminophenylarsonate)  and  ‘Kharsin’  (Sodiuin-3-inethyl-4-aminophenylarsonate).  {See 
Dr.  Wenyon’s  Report.)  ‘  Orsudan  ’  is  only  one-fifth  or  one-sixth  as  toxic  as  ‘  Soamin.’ 
Having  been  successfully  employed  in  syiihilis,  and  as  they  resemble  atoxyl,  it  was  thought 
advisable  to  try  them  in  tiypanosomiasis.  I  selected  ‘  Orsudan  ’  for  experimental  work, 
and  proceeded  to  ascertain  its  lethal  dose  for  gerbils,  and  to  employ  it  in  the  case  of  animals 
infected  with  T.  gauibieuse  (Liverpool  strain)  and  the  trypanosome  of  mule  trypanosomiasis. 
At  a  later  date,  Mr.  Archibald  was  associated  with  me  in  this  work,  and  it  is  exceedingly 
unfortunate  that  all  our  papers  were  destroyed  and  that  all  the  strains  were  lost.  As  a 
result,  one  cannot  give  the  results  obtained  in  detail  while  the  work  was  cut  short  just 
when  things  looked  somewhat  promising.  It  was  found  that  a  healthy  gerbil  of  average 
weight — about  40  grammes — could  be  given  as  a  rule  1  c.c.  of  a  4  per  cent,  solution  of 
‘  Orsudan  ’  without  a  lethal  effect  being  produced. 

In  the  case  of  infected  animals,  care  was  taken  only  to  employ  those  whicli  had  been 
infected  for  some  days,  showed  trypanosomes  in  their  peripheral  blood  and  liad  begun  to 
lose  weight.  This  is  in  accordance  with  the  regulations  followed  by  Breinl,  Todd  and 
Kinghorn. 

So  far  as  can  be  told,  there  was  a  difference  in  their  reaction  to  tlie  drug  between  gerbils 
inoculated  with  T.  (/ambienae,  and  those  inoculated  with  the  mule  trypanosome  (so-called), 
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which,  as  we  shall  see,  is  probably  T.  pecandi  (Laveran).  The  latter  were  found,  to  resist 
the  toxic  effects  of  tlie  drug  better  than  the  former. 

Thus  1  c.c.  of  a  1  per  cent,  solution  frequently  proved  fatal  to  the  gamhlense  gerhil, 
while  the  pecandi  ('’)  gerhil  withstood  3  c.c.  with  ease,  as  a  general  rule. 

It  was  found  that  in  both  cases  the  drug  freed  the  peripheral  circulation  of  parasites 
within  a  few  hours  of  its  subcutaneous  injection.  Before  vanishing,  the  trypanosomes 
assumed  curious  spherical  shapes,  and  were  undoubtedly  destroyed,  if  not  by  the  direct 
action  of  the  drug,  then  by  its  influence  on  trypanocidal  agents  in  the  blood  and  tissues. 

In  one  case  of  pecandi  (.■')  infection  a  dose  of  I  c.c.  of  a  3  per  cent,  solution  abolished  all 
trypanosomes  from  the  peripheral  blood  within  twenty-four  hours,  and  produced  a  remarkable 
change  in  the  animal,  which  had  been  fast  going  down-hill.  After  a  short  period  of  more 
acute  illness  it  recovered,  became  lively  and  active,  and  continued  so  for  ten  days,  its  blood 
remaining  free  of  parasites  ;  then  it  relapsed,  the  parasites  reappeared  and  multiplied  in  its 
peripheral  circulation,  and  it  died  within  a  few  days  (date  uncertain,  as  records  lost). 
Another  gerhil  rela2)sed  in  a  similar  manner,  and  a  further  injection  of  1  c.c.  of  a 
1  per  cent,  solution  failed  to  save  it.  In  the  case  of  a  ijamhienee  gerhil,  the  tryjianosoines 
disappeared  for  nine  days  after  treatment,  at  the  end  of  which  time  the  animal  died 
without  a  relapse  having  occurred.  The  cause  of  death  could  not  be  ascertained.  The  dose 
was  only  1  c.c.  of  a  1  jjer  cent,  solution,  so  it  is  unlikely  that  the  drug  was  to  blame. 

‘  Orsudan  ’  exercises  no  jireventive  action,  and  further  work  must  he  can  ied  out  lieforc 
its  precise  value  can  be  ascertained. 

.\s  regards  animal  trypanosomiasis  in  the  Sudan,  one  has  to  record  the  discovery  of 
tryjianosomiasis  in  camels  and  of  a  tryiianosome  in  cattle  which  differs  from  any  hitherto 
found  in  the  Sudan. 


C  A  -M  E  n  T  R  Y  R  A  N  O  S  O  JI I A  s  I S 

The  camel  disease  was  first  investigated  by  Cajitain  Olver,  the  Principal  Veterinary 
Officer,  and  at  a  later  date  I  found  trypanosomes  in  the  blood  smears  from  sick  camels  sent 
me  from  El  Oheid,  Kordofan.  More  recently  an  infected  ^lariah  dog  was  sent  me  by 
Captain  Anderson,  S.M.O.,  El  Oheid,  and  from  this  strain  it  was  found  ijossible  to  inoculate 
gerbils,  jerboas  and  guinea  pigs  [vide  infra). 

The  trypanosome  in  question  is  of  considerable  size,  and  in  the  fresh  blood  disjilays 
active  movements,  hut  these  are  usually  limited  to  tlie  field  of  the  microscop)e  under 
observation.  Stained  specimens  are  found  to  measure  from  16/t  to  20-8n  in  length, 
the  majority,  however,  being  about  the  latter  dimension.  The  general  form  is  shown  in 
Plate  I.,  fig.  2. 

The  blejiharopilast  is  rather  large  and  well  marked,  the  nucleus  small  and  conqiact. 
No  granules  have  lieen  noted  in  the  cytoplasm.  There  is  a  well-marked  flagellum  and  a 
well-develojied  undulating  membrane. 

i\Iore  minute  measurements  of  a  trypianosome,  whose  total  length,  including  free 


flagellum,  was  20-8ju,  yielded  the  following  results: — 

From  jjosterior  end  to  centre  of  blep)haro2ffast  ...  ...  3-2 

From  centre  of  bleiiharoplast  to  p)Osterior  end  of  nucleus...  -t-H  ,, 
Nucleus  ...  ...  ...  ...  ...  ...  ...  ...  Id)  ,, 

From  2)osterior  end  of  nucleus  to  beginning  of  free  flagellum  4-8  ,, 
Free  flagellum  ...  ...  ...  ...  ...  ...  ...  ()-4 ,, 


The  ti-ypanosomes  vary  somewhat  in  breadth,  hut  a^ipear  to  average  about  2  p  in 
greatest  diameter. 
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The  animal  reactions  were  tested  with  a  view  to  finding  out  how  this  trypanosome 
was  related  to  the  camel  trypanosome  of  the  French  Sudan,  which  causes  the  disease  called 
“  Mbori”  ;  the  trypanosome  of  dromedaries,  T.  suudaHense,  found  in  the  regions  of  the  Upper 
Niger,  and  causing  the  disease  “  Le  Tahaga  ”  ;  and  the  trypanosome  to  which  the  Algerian 
disease  of  dromedaries,  “  El  Debah,"  is  due. 

Unfortunately,  all  the  records  were  destroyed,  and  one  can  only  say  that  dogs  are 
susceptible  to  the  disease  and  die  from  it — one  noticeable  feature  lieing  that,  at  intervals, 
trypanosomes  cannot  be  found  in  the  blood.  Post  mortem  the  spleen  is  found  enlarged,  and, 
so  far  as  I  can  remember,  there  was  a  marked  increase  of  pericardial  fluid  and  some 
hypertrophy  of  the  lymphatic  glands,  especially  those  in  the  mesentery.  Guinea  pigs, 
jerboas  and  gerbils  are  also  susceptible.  The  last-named  usually  live  about  three  months 
after  inoculation.  Of  ten  inoculated  only  one  failed  to  become  infected. 

A  goat  was  inoculated  from  an  infected  dog,  but,  though  watched  for  several  months 
and  frequently  examined,  never  exhibited  trypanosomes  in  its  blood  or  showed  any  sign  of 
illness.  It  did  not  become  emaciated  or  lose  weight,  and  in  this  instance  I  think  one  may 
safely  conclude  that  the  animal  did  not  become  infected.  This  apparent  immunity  of  goats 
is  important,  considering  their  association  with  camels  and  their  great  value  in  Kordofan. 

In  the  absence  of  my  notes  and  owing  to  the  paucity  of  experiments,  the  strain  having 
been  lost  and  the  work  interrupted,  one  cannot  come  to  a  definite  conclusion  ;  but  from  a 
study  of  the  work  of  Cazalbou^  and  of  Laveran,-  I  am  inclined  to  think  this  disease  of 
camels  is  due  to  T.  soudanenso,  provided  T.  soudauense  is  a  distinct  entity,  a  point 
by  no  means  proved. 

The  trypanosome  of  “Mbori”  appears  to  be  due  to  a  variety  of  T.  evaiisi,  and  Laveran 
showed  that  a  goat,  recovered  from  “  Le  Tahaga,”  could  be  infected  with  the  trypanosome 
of  “Mbori,’’  while  a  goat  immune  to  infection  by  7'.  evansi  could  be  successfully  inoculated 
with  T.  soudanense. 

It  would  seem  that  “  El  iJehuh,”  the  Algerian  disease  described  by  the  Sergents,^  is  in  all 
probability  identical  with  “  Le  Tahaga.”  T.  soiidaiieuse  is  less  virulent  to  mice  than  the 
trypanosome  of  “  Mbori."  The  points  which  lead  me  to  think  that  the  Kordofan  disease  may 
be  due  to  T.  soudanense  are  tlie  geographical  distribution,  though  no  groat  stress  can  be  laid 
on  this,  the  peculiar  remissions  seen  in  the  blood  of  the  dog  and  the  post  mortem 
appearances,  more  especially  the  pericardial  effusion.  I  admit,  however,  that  these  are  very 
slender  grounds  on  which  to  base  even  a  suggestion,  much  less  an  opinion,  but  it  is  hoped 
next  winter  fully  to  work  out  the  morphology  and  animal  reactions  of  this  trypanosome,  and 
to  carry  out  immunisation  experiments.  Are  results  obtained  by  these  methods  sufficient  to 
enable  a  differentiation  to  be  made  ?  Ehrlich,  quoted  by  Browning, ■*  does  not  think  that  the 
immunisation  and  subsequent  inoculation  advocated  by  Laveran  constitutes  a  sufficient  basis, 
but  it  is  clear  that  much  more  work  will  have  to  be  done  before  the  precise  value  of  this 
procedure  is  ascertained.  It  would  seem  that  wherever  possible  it  should  be  supplemented 
by  cultural  experiments,  a  means  of  diagnosis  strongly  upheld  by  Bruce  as  a  result  of  recent 
work  on  nagana  and  T.  dimorphon . 
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*  Browning,  C.  H.  {January,  1908),  “  Chemo-Therapy  in  Try^janosome  Infections  ;  an  E.'cpcrimental  Study.” 
Journal  of  Patliology  and  Bacterioloyij,  Vol.  XII. 
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Carrier  of 
camel  trypano¬ 
somiasis 


As  to  the  carrier  of  this  camel  trypanosome,  we  know  that  Olossiua  m-urtiilaHs  exists  at 
Kaw'alih  in  tlie  Kordofan  Province,  hut  the  lly  belt  is  very  limited,  and  it  is  almost  certain  that 
some  species  of  Tahanus,  probably  T.  sucius,  is  effective.  This  species  has  been  found  in  the 
districts  where  the  disease  occurs,  and  the  natives  attribute  the  illness  to  its  bite.  Some 
species  of  llippohoaca  might  act  as  a  vector,  Imt  this  is  unlikely,  as  the  disease  appears  to  be 
limited  in  range.  It  is  worth  noting  tliat  a  camel  trypanosomiasis  exists  in  the  northern 
part  of  the  Sinai  peninsula  close  to  the  Mediterranean.  Here  there  are  no  tsetse  flies,  and 
Captain  Cummins  sent  me  a  species  of  small  Tahanus  which  was  supposed  to  be  the 
carrier  of  the  parasite.  The  specimens  were  much  damaged  and  could  not  be  identified, 
but  were  sent  to  the  British  Museum.  It  is  quite  likely  that  this  disease  bears  a  close 
relation  to  that  found  in  Algerian  dromedaries  and  which  is  known  to  be  transferred  by 
a  species  of  Atijlutiis  or  Tahanus. 


Hiting  Hies  of 
the  Kassala 
Province 


Symptoms 


Post  nturtcm 
appearances 


Cattle  T k y p a n o s o ji i a s i s  of  K a s s a l a 

The  new  trypanosome  of  cattle — new,  that  is,  to  the  Sudan — I  found  in  blood  smears 
sent  me  from  Mendeede,  Kassala  Province,  by  Mr.  R.  Harold  Meade,  M.R.C.V.S.  At  my 
request  he  kindly  furnished  some  notes  upon  the  condition,  as  I  was  anxious  to  find  out  if 
the  infected  cattle  had  come  from  Abyssinia,  in  certain  parts  of  vvhich  trypanosomiasis  is 
known  to  exist. 

Mr.  Meade  informed  me  that,  though  he  could  not  be  quite  certain,  he  thought  it 
unlikely  that  these  cattle  had  been  imported.  He  mentions,  however,  that  every  year 
.■\rabs  are  in  the  habit  of  introducing  cattle  from  the  Italian  territory  of  Erythrea. 

Enquiries  regarding  “fly”  in  the  district  elicited  the  information  that  only  one 
Tahanus  had  been  seen,  and  that  the  prevalent  flies  were  a  species  of  Hippohosca,  and  a 
fly  which  from  its  description  must  he  a  Stumo.vys.  Unfortunately,  a  collection  of  flies 
made  by  Mr.  iMeade  was  vvholly  destroyed  by  ants.  I  think  it  is  probable  that  Tauyonia 
iiiayretti  exists  in  this  part  of  the  Province,  as  it  is  knowm  at  Kassala,  but  there  is  nothing 
to  prove  the  presence  of  Glossi-na.  Mr.  Meade  also  sent  the  following  notes  as  regards 
symptoms.  In  this  connection  it  must  be  noted  that  the  cattle,  in  addition  to 
trypanosomiasis,  were  suffering  from  a  trematode  infection  of  the  lungs  and  heart,  which 
probably  accounted  for  some  of  the  pulmonary  symptoms  ; — 

“  The  diseased  animals  have  all,  with  the  exception  of  two  oldish  cows,  been  under 
eighteen  months  old.  On  becoming  ill,  the  cattle  look  thoroughly  dejected  and  lose 
their  appetites.  The  coat  is  rough  and  stands  on  end,  the  ears  droop,  the  respirations  are 
increased  and  the  breathing  is  often  distressed.  There  is  lachrymation  and  blepharitis. 
In  a  few  cases,  blindness  results  after  three  or  four  days.  [Possibly  due  to  corneal 
opacity. — A.B.] 

“  A  rope  of  mucus  hangs  from  each  nostril,  and  there  is  often  a  scurfy  condition  of 
the  skin  near  the  nose  and  mouth,  together  with  some  froth  at  the  mouth. 

“  A  few  of  the  animals  have  diarrhoea,  but  the  majority  are  constipated.  The  colour  of 
the  faices  is  usually  normal,  but  cases  have  lieen  seen  in  which  the  fieces  were  coloured  by 
blood  and  in  a  few  instances  sausage-like  masses  of  coagulated  lilood  have  been  passed. 
Some  of  the  animals  have  died  a  few  days  after  they  were  first  noticed  to  be  unwell  and 
have  been  found  quite  fat  on  post  mortem  examination.  Most  have  died  at  the  end  of  a 
week  or  ten  days,  and  have  shown  very  marked  symptoms  of  pneumonia.  In  none  has  the 
mouth  been  ulcerated,  nor  have  the  glands  of  the  neck  or  mesentery  seemed  to  mo  to  be 
diseased.  The  post  mortem  examination  shows  tlie  abomasum  to  be  occasionally  inflamed. 
In  most  cases  it  exhibits  slight  ulceration.  The  mesenteric  glands  are  enlarged  and  some¬ 
times  haemorrhagic.  Tlie  gall  varies  in  appearance  from  a  clear  fluid  of  a  dark  golden 


PLATE  I 


R.  D.  Mdib 


Trypanosomes  of  the  Anclo-Egyptian  Sudan 

1.  Trypanosome  of  mule  trypanosomiasis,  T.  diitioyf>h(*7i  or  T.  pecaudi 

2.  Trypanosome  of  camel  trypanosomiasis  in  Kordofan 

3.  Trypanosome  of  cattle  on  the  White  Nile.  T.  na>itt7n.  This  closely  resembles  the  short  form  found  in  mules 

4.  Trypanosome  of  cattle  in  the  Kassala  Province,  probably  T.  cazatbo7ii 
I.eishman  Stain 
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colour  to  a  green,  viscid,  semi-solid  liquid.  Sometimes  the  small  intestines  are  found 
inllamed,  and  in  cases  where  there  has  been  marked  meltena  the  rectum  is  found  full  of 
blood.’’ 

The  condition  of  the  spleen  and  liver  is  not  mentioned,  but  in  several  respects  the 
symptoms  and  post  mortem  appearances  resemble  those  seen  in  cattle  affected  with  7'.  v(mnia. 

Of  special  interest  is  the  gastric  ulceration.  I  examined  the  smears,  which  showed 
moderate  trypanosome  infection.  The  trypanosome  varies  in  length,  but  is  quite  unlike 
T.  diinorphoii. 

There  is:  1.  A  short  form  rather  resembling  7'.  aanitj/t,  but  measuring  about  15/(  in 
length  ;  2.  An  intermediate  form  about  ISu  in  length  and  showing  very  little  free  flagellum  ; 
3.  A  long  form  about  21m  in  length. 

No  pike-head  forms  were  noted,  such  as  are  seen  in  7'.  dirnorphoti  or  7'.  pecaudi  and 
sometimes  in  the  trypanosome  of  camels. 

A  point  which  is  very  noticeable  is  that  the  blepharoplast  is  situated  close  to  the 
rounded  posterior  end  of  the  parasite. 

The  short  forms  resemble  tlie  typical  7’.  imhum  in  that  the  undulating  meiidjranc  is 
but  slightly  developed  and  there  is  hardly  any  free  flagellum. 

The  breadth  was  found  to  vary  between  l-5jn  and  2-25 p,  but  1  was  unable  to  see 
any  definite  thin  and  broad  forms,  such  as  are  readily  visible  in  7'.  diinorphon  or  T.  jjccaiuU. 
One  form,  17m  in  length,  yielded  the  following  measurements  : — 

Trom  posterior  end  to  posterior  end  of  mrcleus  ...  ...  7-5  m 

Nucleus  ...  ...  ...  ...  ...  ...  ...  ...  2  ,, 

From  anterior  end  of  nucleus  to  beginning  free  flagellum  ...  6  ,, 

Free  flagellum  ...  ...  ...  ...  ...  ...  ..  1-5  ,, 

In  none  of  the  forms  is  the  free  flagellum  very  pronounced,  but  in  some  of  the  long,  thin 
forms  it  may  reach  a  length  of  3m. 

The  general  impression  conveyed  by  a  study  of  stained  preparations  of  this 
trypanosome  is  that  it  differs  from  the  other  types  found  in  the  Sudan.  It  is  certainly  not 
T.  iianum,  the  form  hitherto  found  in  cattle,  and  it  is  of  course  impossible,  on  morphological 
grounds  alone,  to  come  to  any  definite  conclusion  regarding  it. 

The  question,  however,  is  one  of  very  considerable  importance,  especially  as  regards 
trade  with  Erythrea  and  Abyssinia,  and  personally  I  have  little  doubt  that  the  parasite  is 
the  same  as  that  described  by  Memmo,'  Martoglio  and  Adani  as  causing  the  disease  Gtadii 
in  Erythrea. 

This  form  of  trypanosomiasis  attacks  cattle,  sheep  and  goats  ;  guinea  pigs,  rabbits,  dogs 
and  monkeys  being  refractory,  as  are  also  mice,  rats  and  fowls. 

The  symptoms  resemble  nagana  (7'.  hrucel)  or  surra  (7'.  evansi),  but  cedemas  and  skin 
lesions  are  absent.  Nervous  symptoms  are  marked  towards  the  end  of  the  disease. 

Abyssinian  sheep  and  goats  die  of  tlie  disease  in  12  days.  The  horse  is  susceirtible 
and  dies  in  about  one  j'ear,  the  donkey  in  five  months.  The  suspected  fly  is  a  Tahanus  or 
Ilippidjosca. 

It  would  appear  that  the  trypanosome  of  this  disease  is  probably  T.  cazallmui,  the  cause  of 
Souma,  described  in  various  papers  by  Cazalbou,-Laverau,®Bouffard,'‘  Bouet,“  and  other  French 

'  Alemmo,  Martoglio  iiud  .'tdaiii,  Ann.  d' fijienc  Sjicr.,  lOO.o.  Rcfcronco  iu  Nabarro.  D.,  “Trypanosomes  and 
Trypanosomiasis.”  1907. 

C.azalhon.  L.  R.Aoc.  /Hid.,  t.  LXII.  No.  '21. 

^  Tj.avcran,  (May  ■i.otli,  1907).  •'Trypanosomes  dn  Hant  Niger.”  Ann.  de  V/rnttilut  /'nxlrur,  t.  XXI. 

■*  BoulTard,  0.  (l)eeember  2.")tli,  1907),  “  La  Souma.”  /bid. 

^  Bouet,  (.1.  (December  12th,  1907),  “Les  Trypano.sumiases  de  la  Haute  Cote  d'Ivoire.”  /bid. 
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T'wo  types  of 
mule  disease 


authors,  and  wliicli  affects  cattle,  horses  and  mules.  In  the  last-named  it  runs  a  more  chronic 
course.  The  symptoms  in  cattle,  as  described  by  Oazalbou — rough  staring  coat,  lachrymation 
and  diarrhoea — resemble  those  mentioned  by  Meade,  and  the  trypanosome  which  I  have 
described  has  certain  points  in  common  with  T.  cazalhcui,  notably  the  position  of  the 
blepharoplast,  the  poorly  developed  undulating  membrane  with  few  folds  and  the  rounded 
posterior  end.  It  is  true  that  the  Sudanese  trypanosome  appears  to  vary  in  length,  which  is 
not  a  characteristic  of  the  Souma  trypanosome,  but  this  is  not  a  very  important  matter,  as 
witness  the  variations  met  with  in  T.  hrucei.  The  films  being  old,  and  having  been  exposed  to 
great  heat  before  reaching  me,  did  not  stain  very  well,  so  possibly  the  appearance  of  forms 
lacking  the  free  flagellum  was  due  to  this  cause.  In  the  absence  of  extended  investigations, 
one  can  only  say  that  this  cattle  disease  is  very  likely  the  same  as  that  found  in  Erythrea. 
As  the  latter  is  due  to  a  trypanosome  conforming  to  the  T.  cazulhoni  type,  and  as  the 
symptoms  of  the  Sudan  disease  resemble  Souma,  it  seems  reasonable  to  suggest  at 
least  that  7'.  cazallxnii,  which  certainly  seems  to  be  a  distinct  entity,  is  the  trypanosome 
concerned.  One  must  note,  however,  that  a  trypanosomiasis  of  horses  (Hallen)  and  of 
cattle  (Savoure)  exists  in  Abyssinia.  It  is  believed  by  these  authors  to  be  surra 
introduced  from  India.  Brumpt,  however,  from  a  consideration  of  the  commercial 
relations  of  Ogaden  with  the  infected  regions  of  Abyssinia,  concludes  that  the  disease 
is  identical  with  the  true  tsetse  disease  of  the  Juba  Valley  and  of  British  and  German 
East  Africa  generally.  This  may  be  true  nagana  due  to  T.  hrucei,  and  one  must  not 
lose  sight  of  the  tact  that  this  Kassala  trypanosomiasis  may  also  be  nagana.  There  is 
nothing  against  such  a  supposition  and  much  in  its  favour.  Here,  again,  the  strain  must 
be  tested  and  cultural  methods  employed. 


„  AT  I  form 

Til  Y  P  .4.N  O  s  o  M  I  A  s  I  s  OP  MuIjES  , 

t.  Common  form 

It  will  be  remembered  that  in  the  Second  Eeport  allusion  was  made  to  a  short 
trypanosome  found  in  the  blood  of  mules  which  had  come  from  the  Bahr-Bl-Ghazal  Province. 

My  notes  on  this  parasite  were  unfortunately  lost,  but  some  measurements  made  for 
me  by  Mr.  Archibald  show  that  it  varies  in  length,  from  about  7-4  .u  to  11-2  fi.  There  seems 
little  doubt  that  this  mule  tryiianosome  is  in  reality  T.  nauum,  but  as  Dr.  Wenyon  met  with 
the  disease  during  his  journey,  and  was  able  to  carry  out  some  work  upon  it,  which  is 
detailed  in  his  report,  there  is  no  need  for  me  to  say  more  about  it,  except  that  I  was  able 
on  one  occasion  to  inoculate  a  gerbil  successfully  from  one  of  the  dogs  inoculated  by 
Dr.  Wenyon. 

Up  to  date,  therefore,  the  following  forms  of  animal  trypanosomiasis  have  been  found 
to  exist  in  the  Sudan  (see  I’late  I.) : — 

1.  Trypanosomiasis  of  mules  and  horses,  due  to  T.  ilimurphaii  or  T.  pecandi,  found  on 

the  White  Nile  and  Sobat  and  in  the  Bahr-El-Ghazal  Province.  This  seems  also  to 
affect  cattle  and  camels  in  the  Bahr-El-Ghazal  Province.  (Nee  Di'.  Wenyon’s  Keport.) 
There  is  also  a  donkey  trypanosomiasis,  which  in  all  probability  is  due  to 
7'.  iliiiiDcphiiit  or  7'.  pecaudi. 

2.  Trypanosomiasis  of  camels,  duo  possibly  to  T.  Found  in  Kordofan. 

3.  Trypanosomiasis  of  cattle  due  to  7'.  naintin.  Found  chiefly  on  the  White  Nile  and 

Sobat.  (iS'ee  notes  by  Dr.  Wenyon,  who  has  found  a  form  with  a  free  llagellnm.) 
Trypanosomiasis  of  mules  due  to  a  small  trypanosome  which  is  almost  certaiidy 
T.  uatnnu.  Found  in  the  Bahr-El-Ghazal  Province  and  probably  on  the  White  Nile 


and  Sobat. 

4.  Trypanosomiasis  of  cattle  due  to  a  new  trypanosome.  Found  in  the  Kassala 
Province.  Probably  either  7'.  cazalhuui  or  T.  hrucei. 
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Hbrpetomonas  Parasites  (Ctithidia  puticis)  in  hind  gut  of  flea  { L<tmof>sylla  cUofinir<t) 
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Finally,  one  must  consider  certain  points,  as  regards  No.  1,  raised  by  Tjaveran  and 
by  Dutton,  Todd  and  Kinghorn.'  The  tryjianosome  in  question  was  described  and  figured  in 
the  Second  Eeport  of  these  laboratories,  and  details  given  regarding  its  animal  reactions. 

The  conclusion  reached  was  that,  of  the  trypanosomes  then  described,  it  seemed  most  to 
resemble  T.  diinorphon,  but  one  preferred  to  name  it  merely  the  trypanosome  of  mule 
trypanosomiasis  in  the  Anglo-Egyptian  Sudan. 

Eecently  Laveran'  has  suggested  that  it  may  be  identical  with  T.  peraitdi,  the  cause  T.  pecaudi 
of  the  disease  Baleri,  a  form  of  equine  trypanosomiasis  described  hy  Pecaud  in  1906,  and 
which  appears  to  have  a  fairly  wide  distribution  over  the  north  of  the  Ivory  Coast,  Upper 
Senegal,  and  in  the  region  of  the  Bani  in  French  Nigeria.  One  has  studied  the  various 
papers  of  Laveran,-  Bouifard,®  Cazalbou,^  Bouet,®  Thirous  and  Teiipaz''  on  this  form  of 
trypanosomiasis  and  compared  their  results  with  those  obtained  in  the  laboratories  at 
Khartoum.  It  is  specially  unfortunate  that  the  records  of  nearly  two  years’  further 
observations  on  the  Sudan  trypanosome  and  all  the  strains  of  this  parasite  were  lost  in 
the  fire,  for  a  good  deal  of  material  had  been  collected,  and  without  my  notes  I  cannot 
detail  all  that  had  been  done.  It  may  be  said  at  once  that  cultural  experiments  proved 
negative,  Init  I  lay  no  stress  on  this  point.  In  some  instances  bacterial  infection  was  to 
blame,  in  others  I  find  the  technique  was  not  all  that  could  have  been  desired;  for  instance, 

I  was  not  aware  that  it  was  better  to  defibrinate  the  infected  blood  before  inseminating 
the  blood-agar  tubes.  It  is  hoped  during  the  coming  winter  to  experiment  in  this  direction, 
especially  as  more  skilled  assistance  is  now  available.  Lack  of  time  greatly  hindered  this 
part  of  the  research. 

Taking  first  the  symptoms,  one  finds  the  French  observers  somewhat  at  variance. 

Thus  Bouffard  has  never  seen  in  the  horse  the  cutaneous  symptoms,  notably  the 
dourine-like  plaques  described  by  Cazalbou.  1  have  never  seen  these  in  infected  horses  or 
mules  in  the  Sudan.  However,  it  would  appear  that  clinically  it  is  difficult  to  make  a 
diagnosis  and  the  differentiation  of  T.  pecAimli  from  T.  (limorplum  according  to  the  French  T.  pecaudi 
savants  is  to  be  based  chiefly  on  morphology,  on  animal  reactions  and  on  immunisation  plus 
inoculation  experiments. 

In  both  there  are  long  and  short  forms  of  parasite.  Laveran  notes  that  the  long 
form  of  T.  dimurphoyt.  has  not  a  free  flagellum  like  that  of  T.  prr.nii<li,  but  then  again, 

Dutton  and  Todd  state  definitely  that  they  have  seen  long  forms  with  free  flagella. 

Bouffard  points  out  that  the  forms  of  T.  diinorphon  without  flagella  are  shorter  and 
less  thick  than  those  of  T.  pecaudi.  He  has  never  seen  T.  pecaudi  agglutinate  under  the 
cover  glass. 

Of  more  importance  is  the  persistence  of  this  characteristic  in  inoculated  laboratory 
animals.  It  appears  to  be  lost  in  T.  dimorphon  but  persists  in  T.  pecaudi,  and  moreover  the 
two  characteristic  forms  of  trypanosome  persist,  and  are  always  to  be  found  in  the  blood  of 
animals  inoculated  with  the  parasite  of  Baleri.  These  forms  cannot  be  separated,  a  point 
proved  by  Pecaud  and  by  Laveran. 


*  Laveran,  A.  (Pebrnarv  4tli,  1907),  “  Nouvelle  Contribution  a  I’etudc  de  Trypanosomiases  du  Haut  Niger.’’ 
R.  Acad.  Sc.,  t.  CXLIV.  ‘ 

“  Ibid.  (May  2.oth,  1907),  “Trypanosomiases  du  Ilaut  Niger.”  Ann.  de  I’lnslitid  I’lintcur,  t.  XXI. 

“  Bouffard,  Q.  (Deoember  2.5111,  1907),  “  La  Sonma.”  Ibid. 

Bouffard,  G.  (.Jaiumry  2.5th,  1908),  “La  Baleri.”  Ann.  de  rinslitut  Pasteur,  t.  XXIi. 

Cazalbou,  L.  (M.ay  1.5th,  1907),  “Note  sur  la  Baleri.”  Rente  GV/i.  Med.  Pel.,  t.  IX. 

Bonet,  G.  (December  25th,  1907),  “  Les  Trypanosomiases  de  la  Haute  C6te  d’Ivoire.”  Ann.deVInstitnt 
Pasteur. 

®  Thiroux,  M.,  and  Teppaz,  M.  (March  2.5th,  1907),  “  Les  Trypanosomiases  des  Animaux  au  Senegal.”  Ihitt. 
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As  regards  animal  reactions,  Laveran  notes  that  with  T.  ppcaudi  there  is  in  the  case  of 
mice  no  disease  running  a  slow  coui'se,  and  with  enormous  splenic  enlargement,  as  is  found 
with  T.  (iiiiKirplwn. 

He  has  shown  that  a  sheep  recovered  from  dirnorplion  infection  could  be  inoculated 
with  T.  peraudl,  and,  it  such  experiments  are  reliable  as  tests,  has  in  a  similar  way  proved 
the  specificity  of  T.  pecaudi,  so  far  as  the  trypanosome  of  Mbori  (var.  T.  evan.^i)  and 
T.  xondanensa  go.  When  an  animal  immune  to  Mbori  is  inoculated  with  T.  pecaudi,  ludli 
faniis  of  the  latter  trypanosome  appear  in  its  blood. 

Bouffard  mentions  that  the  marked  susceptibility  of  guinea  pigs  to  T.  pecaudi  helps  to 
distinguish  it  from  7'.  dimorphon,  as  the  latter  is  not  found  in  large  numbers  in  the  blood  of 
inoculated  guinea  pigs. 

Bouet,  who  thinks  it  is  easy  to  distinguish  typical  T.  dimorphon  from  tyjjical  T.  pecaudi, 
except  when  the  former  shows  forms  with  free  flagella,  regards  Baleri  as  a  more  severe 
form  of  trypanosomiasis  than  that  produced  by  T.  dimorphon. 

Turning  now  to  the  Sudan  trypanosome,  one  finds  that  the  long  and  very  thin  form 
found  in  mules  certainly  tends  to  disappear  when  passed  through  a  long  series  of  gerbils,  but, 
at  the  same  time,  there  is  no  doubt  that  two  forms — a  long  form  with  a  well-marked  free 
flagellum  and  a  short  thick  form  with  no  free  flagellum — do  persist.  I  remember  that  two 
guinea  pigs  inoculated  from  gerbils  became  inoculated  and,  I  think,  showed  a  good  infection. 
One  of  them  died  of  the  disease.  I  do  not  remember  ever  having  seen  the  trypanosome 
agglutinate  under  the  cover  glass,  though  1  have  examined  hundreds  of  specimens.  After  a 
careful  study  of  the  French  work,  and  speaking,  perforce,  to  some  extent  from  memory, 
r  think  that  Laveran  is  correct  in  supposing  that  the  mule  trypanosome  of  the  Sudan  is  more 
like  T.  pecaudi  than  T.  dimorphon.  One,  however,  asks  the  question,  are  these  valid  types  '? 
Is  the  disease  not  merely  nagana  and  the  parasite  T.  hrucei  ?  We  know  the  latter  assumes 
various  forms  in  the  blood,  and  when  I  submitted  a  slide  of  gerbil's  blood,  showing  the  mule 
trypanosome,  to  Colonel  Bruce,  he  declared  it  to  he  exactly  like  T.  hrucei. 

At  the  present  time  we  cannot  go  further,  but  it  is  hoped,  especially  by  cultural  and 
possibly  by  therapeutic  work,  to  clear  up  much  that  is  confusing  and  doubtful.  It  is 
important  to  ascertain  the  precise  species  of  trypanosomes  present  in  the  Sudan,  for  much 
may  depend  on  this  when  preventive  measures  and  treatment  call  for  consideration.  The 
French  work  is  certainly  very  suggestive,  but  it  is  well  to  keep  an  open  mind.  In  any  case 
I  believe  the  mule  trypanosomiasis  to  be  carried  by  the  tsetse  fly — chiefly  by  G.  moj-sitans, 
and  this  for  reasons  fully  explained  in  the  last  Report.  It  is  perhaps  worthy  of  note  that 
Cazalbou  is  inclined  to  regard  Baleri  as  a  tsetse  disease,  the  ass  being  the  reservoir  of 
the  virus. 

The  suggestion  made  by  Dutton,  Todd  and  Kinghorn'  referred  to  T.  nannin.  They 
asked  if  this  trypanosome  might  not  be  merely  the  “  tadpole  ”  form  of  their  T.  dimorphon. 

Dr.  Wenyon’s  work  on  this  parasite  shows  that  this  is  unlikely.  T.  na.num  is  not 
always  of  the  “  tadpole  ”  type,  and  now  that  dogs  and  a  gerbil  have  been  successfully 
inoculated,  the  available  evidence  tends  to  prove  that  it  is  a  distinct  species  and  that 
Laveran  was  correct  in  giving  it  a  specific  name.  The  disease  produced  by  it  differs  from 
that  caused  by  7’.  dimorphon,  but  the  Liverpool  observers  suggest  that  the  “  tadpole”  forms 
may  be  present  in  chronically  infected  animals,  and  that  they  give  place  to  the  “  stumpy  ” 
and  “  long  ’’  forms  as  the  disease  becomes  more  acute,  in  either  the  original  host  or  in  sub- 
inoculated  animals.  Personally  I  have  seen  no  evidence  of  this  as  regards  T.  nanum, 

'  Dutton.  ,T.  E.,  Ttitld,  J.  L..  nnd  Kine^horn,  A.  (.June  ‘2nd,  19(^7),  “Cattle  Tryp.auosomiasis  in  the  Congo  Free 
Stiitc.”  AirniiJn  Livrrj/oo/  SAioitl  of  y'ro//lc(fI  Mrih'rinf',  Vol.  I.,  No.  2. 
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which  ajjpears  to  retain  its  characteristic  size  and  shape  throughout  the  illness  it  induces. 
At  the  same  time,  I  admit  that  the  last  word  has  not  been  said  about  this  trypanosome  either, 
and  it  is  a  pity  that  the  laboratory  strain  obtained  from  Dr.  Wenyon  was  lost  at  the  time 
of  the  fire,  as  one  had  hoped  to  reach  some  definite  conclusion  regarding  it.  Doubtless, 
however,  we  will  in  time  arrive  at  a  correct  understanding  regarding  all  the  different  species 
found  in  the  Sudan,  and,  for  the  present,  Plate  I.,  on  which  are  grouped  all  those  hitherto 
found,  should  materially  aid  those  engaged  in  blood  examinations  and  veterinary  work. 


According 


II  .l<:MOOnEGAlUNE  OF  THE  JeUISOA 
By  the  Dikectok 
Ilaimogregarina  jac.uli  (Balfour) 

to  the  laws  of  nomenclature  the  above  must  be  the  name  of  the 
h^mogregarine  of  jerboas  described  in  the  Second  Eeport,  and  not  //.  halfouri  (Laveran)  as 
there  stated.  Further  observations  have  been  made  on  this  parasite,  but  all  efforts  to  find 
an  extra-corporeal  stage  in  an  insect  host  have  met  with  failure.  In  the  first  place, 
however,  one  may  consider  the  blood  conditions.  In  the  case  of  other  haemogregarines  of 
mammals,  notably  H.  gerhilli  (Christophers)  and  II.  funamlmli  (Patton),  careful  differential 
leucocyte  counts  have  been  made  of  the  blood  of  infected  and  of  non-infected  animals. 
The  discovery  of  uninfected  jerboas  (J.  gordoni)  enabled  me  to  institute  similar  comparisons 
in  the  case  of  these  rodents. 

In  a  jerboa  with  a  large  infection,  I  found  the  following  percentages: — 

Polymorphonuclears  ...  ...  ...  ...  ...  40-4 

Large  monomrclears  ...  ...  ...  ...  ...  57-8 

Small  mononuclears  ...  ..  ...  ...  ...  1-4 


Basophiles 

0-4 

with  a  very  slight  infection,  where,  after  prolonged 
a  large  film,  the  percentage  count  was  : — 

search,  only 

Polymorphonuclears... 

()2-2 

Large  mononuclears... 

34-4 

Small  mononuclears... 

0-0 

Basophiles 

in  an  uninfected  jerboa,  the  percentages  were  : — 

3-4 

Polymorphonuclears  ... 

39-(; 

Large  mononuclears 

58.() 

Small  mononuclears 

()-0 

Basophiles 

1-8 

In  each  instance  500  cells  were  counted.  From  these  and  other  observations  it  would 
seem  that  infection  does  not  markedly  alter  the  differential  leucocyte  count.  Observations 
have  been  made  on  foetal  and  newly-born  jerboas,  the  progeny  of  infected  mothers.  These 
have  invariably  been  found  free  from  infection. 

Young  uninfected  jerboas  have  been  kept  in  the  same  mouse  jar  with  their  infected  and 
flea-infested  mother,  but  they  did  not  acquire  the  parasite.  This  experiment  was  of  nearly 
a  fortnight’s  duration. 

A  jerboa  inoculated  with  the  blood  of  an  infected  jerboa  also  failed  to  show  the 
parasite,  and  experiments  with  fleas  fed  on  heavily  infected  jerboas  and  then  transferred, 
while  still  gorged  with  blood,  to  uninfected  jerboas,  jiroved  negative. 
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Hi^^MOGBEGABINE  OF  BHAMPHTOriTIS  BUP.BOPUNCTATUS 


A  snake 
parasite 


Morphology 


Free  forms 


Nuuierous  experiments  have  been  conducted  with  fleas,  chiefly  Loeinopst/lJa  cleopatrse, 
mites  (Dennanyssus  sp.),  and  bed-bugs  Cimex  macrocephalus  (Patton),  with  a  view  to  finding  an 
extra-corporeal  stage  in  the  life-cycle.  All  that  has  been  noted,  however,  is  that  in  all  these 
insects  there  is  a  marked  tendency  to  the  formation  of  travelling  vermicules.  The  sporonts 
are  set  free  and  become  the  slow-moving,  worm-like  forms  described  and  figured  in  the 
last  Eeport. 

In  this  connection,  attention  may  be  directed  to  Plate  II.,  which  is  taken  from  a  section 
of  a  flea  and  shows  the  arrangement  of  (h-ifJiidid.  in  the  hind  gut  of  LtfinupsyJhi 

cleopatrie,  this  being  the  Herpetomoiias  parasite  of  the  flea  itself,  which  was  at  first 
mistaken  for  a  developmental  stage  of  Hiemoyreyariua  jarnlL. 

l[.KM()(iKE«AKINE  OF  Pt  H  ,VM  P  H  I01>  II  IS  R  U  B  RO  P  UNCT  .\T  ITS 

By  the  Dibector 
Hasiiiogreyiirina  vaayhani,  n.sp. 

In  a  blood-smear  taken  from  the  non-poisonous  snake,  Rhnmphiophis  rnhropunctatm, 
in  the  Bahr-El-Gliazal  Province,  and  sent  me  by  Captain  P.  S.  Vaughan,  1  found  a 
hjEinogregarine  present  {vide  Plate  III.,  tig.  1).  I  am  indebted  to  Mr.  A.  L.  Butler  for 
having  the  snake  identified  for  me.  He  tells  me  it  is  a  rare  one  in  collections. 

In  the  smears,  endoglobular  sporonts  and  free  forms  were  found.  The  former  were 
fairly  numerous;  the  latter,  rare.  The  parasites  resemble  H.  ferzii  (Sambon  and  Seligmann). 
The  sporont  is  curved,  usually  thicker  at  one  end  than  at  the  other,  and  partially  surrounds 
the  corpuscular  nucleus,  which  is  often  flattened  and  pressed  close  against  the  convexity  of 
the  parasite.  The  narrower  posterior  end  of  the  sporont  is  sometimes  incurved.  The 
nucleus  is  usually  central  in  position,  but  may  be  nearer  one  or  other  extremity.  The  extra- 
nuclear  portion  stains  either  a  homogeneous  blue  (Leishman  or  Giemsa),  or  contains 
chromatin  dots,  sometimes  of  considerable  size,  or  portions  which  stain  a  darker  blue 
colour.  One  has  specially  noted  the  chromatin  dots  along  the  convex  edge  of  the  sporont 
and  close  to  the  nucleus.  The  parasite  is  either  in  close  contact  with  the  corpuscular 
substance  or  (and  this  is  more  common)  lies  in  a  well-marked  capsule,  like  that  which 
encloses  If.  terzii,  the  hsemogregarine  of  the  boa-constrictor. 

The  sporonts  vary  in  size.  They  are  from  12-75  u  long  by  1-5 broad,  to  18 long 
by  5-25  p  broad.  A  common  measurement  noted  was  15  p  by  4-5  p.  The  host  cell  is,  as  a 
rule,  enlarged  both  in  length  and  breadth,  but  its  staining  reactions  remain  unaltered. 
Sometimes  the  nucleus  of  the  corpuscle  is  found  lying  across  or  partly  across  the  parasite, 
an  appearance  doubtless  produced  artificially  in  making  the  smear. 

The  free  forms  are  usually  curved  and  attenuated.  They  vary  in  length  from 
15  p  to  18  p,  in  breadth  from  1-5  u  to  2-25  p.  The  nucleus  of  the  free  form  is  longer  than 
that  of  the  sporont,  measuring  from  7-5  p  to  10-5  p  in  length.  I  have  seen  no  granules  or 
dots  in  the  extra-nuclear  portions  of  these  vermicules. 

As  only  a  single  film  was  available,  one  was  unable  to  carry  out  different  staining 
methods  or  vary  the  intensity  of  the  stain.  The  oblique,  transverse  lines,  described  by 
Sambon  and  Seligmann  in  If.  samboni  (Giordano),  and  other  forms,  were  not  observed,  nor 
was  there  any  marked  indication  that  the  sporonts  were  sexually  different,  although  it  is 
true  that  the  smaller  forms  did  not  present  the  granules  and  dots  shown  by  the  larger 
ones,  and  that  the  protoplasm  of  the  former  had  more  of  a  hyaline  apiiearance.  The 
schizogony  and  sporogony  of  this  haemogregarine  are  unknown. 

I  propose  the  name  IT.  vruiyhani  for  this  hannogregarine. 
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Bovi N  E  Pi RO PLASM  OS  IS 

1.  Small  parasite  from  Berber  Province 

2.  Small  parasite  from  Kassala  Province 

3.  Piroplasma  bigetnimtm 

4.  Ph'Oplastna  niutans 

6.'  Parasite  of  Egyptian  fever  of  cattle,  Cairo  (Bitter) 


Giemsa  Stain 


X  1000  diam. 


PiROPLASMOSIS  IN  THE  An  G  L  O -E  G  YP  T  I  A  N  SUDAN 


By  the  Director 


The  canine  form  is  common,  and  the  equine  exists,  having  apparently  been  introduced 
from  South  Africa  (Olver).  The  hovine  is,  however,  the  only  type  which  has  been  studied  to 
any  extent  in  these  laboratories,  and  such  study  has  been  more  or  less  confined  to  lilood 
examinations.  The  disease  was  first  discovered  in  the  blood  of  cattle  suffering  from  redwater, 
which  was  sent  me  from  the  Berber  district  by  Mr.  Thomas.  The  latter  was  engaged  in 
rinderpest  inoculation  work,  and  he  found  that  he  was  running  the  risk  of  inoculating 
piroplasmosis.  According  to  his  observations,  the  disease  was  introduced  by  means  of  a  stud 
bull  sent  up  from  Egypt.  This  a])pears  very  probable,  as  the  type  of  parasite  found  closely 
resembled  that  of  the  North  African  disease,  described  by  Bitter  and  Duchoux.  This, 
according  to  the  former  author,  differs  from  the  Trans-Caucasian  disease,  and  resembles 
P.  parvum,  of  South  Africa,  in  being  non-inoculahle. 

If  this  be  so,  then,  the  disease  was  transferred  by  ticks,  probably  by  Hyalomma  agijptmm, 
and  not  by  the  rinderpest  inoculations.  Reference  to  Plate  IV.,  fig.  5,  will  show  a  drawing 
of  a  blood-smear  of  the  Egyptian  Fever  of  cattle,  kindly  given  me  by  Dr.  Bitter.  Fig.  1  on 
the  same  plate  shows  the  type  of  parasite  met  with  in  the  Berber  district,  especially  on  certain 
of  the  Nile  islands  there,  notably  Briseia  and  Domali  Islands.  It  will  be  seen  that  the 
parasite  is  very  minute,  and  that  “  cross  ”  forms  are  common.  Generally  speaking,  it  conforms 
to  the  P.  parvum  type,  hut  is  more  minute  than  P.  parvum  and  is  more  irregular  in  its  forms. 

I  think  it  is  quite  possible  that  the  parasite  exists  in  the  Sudan,  for  it  will  he  seen  that 
the  forms  found  in  the  blood  of  cattle  sent  me  from  Gulsa  in  the  Kassala  Province  are  almost 
identical  with  those  from  the  Berber  district.  Plate  IV.,  fig.  2. 

Recently  a  small  type  of  Piroplasmosis  like  that  of  Dschunkowsky  (P.  ammlatum),  wdio 
first  described  the  so-called  tropical  piroplasmosis  of  Trans-Caucasia,  has  been  observed 
in  Uganda,  so  that  these  small  forms  probably  have  a  wide  range  in  Africa.  On  Plate  IV. 
have  been  placed  drawings  of  the  various  species  of  bovine  piroplasm  now  known  in  the 
Sudan.  Dr.  Wenyon  found  P.  higeminum  on  the  White  Nile,  and  it  is  seen  to  contrast 
well  with  the  small  forms.  The  tick  which  transmits  it  in  the  Sudan  is  not  known  with 
certainty,  but  there  are  several  which  might  be  effective  {vide  “  Ticks,”  in  Review  Supplement, 
and  in  Mr.  King’s  article). 

Dr.  Wenyon  also  recently  found  P.  mutans  in  cattle  on  the  Sobat  River,  and  I  discovered 
the  same  form  of  Babesia  in  the  blood  of  cattle  sent  me  by  Captain  Headlam,  from  the 
Bahr-El-Ghazal  Province.  Twenty  head  of  cattle  had  died  of  the  disease  induced  by  this 
parasite,  the  symptoms  of  which  were,  running  at  the  nose  and  eyes,  general  debility,  cracked 
skin,  and  the  presence  of  “  nasty  sores.”  The  parasite  in  all  respects  conformed  to  Theiler’s 
P.  mutans,  and  it  is  noteworthy  that  marginal  points  were  found  in  the  erythrocytes,  as 
shown  in  Plate  IV.,  fig.  4. 

Dr.  Wenyon  also  descrilies  an  interesting  new  piroplasm  which  he  found  in  the  striped 
mouse  {page  152). 

It  is  evident  that  we  know  little  regarding  this  important  subject,  but  fortunately 
P.  parimm  does  not  appear  to  exist,  for  it,  by  general  consent,  is  the  most  to  be  dreaded. 
In  a  country  like  the  Southern  Sudan  it  is  very  difficult  to  deal  effectively  with  such  a  disease, 
conditions  being  very  different  to  those  prevailing  in  South  Africa,  and  the  natives  being 
alike  ignorant  and  suspicious. 
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Spik()Cii,4:tosis  op  Sudanpsh  Fowls 
By  TiiK  Dikectok 

It  will  be  convenient  in  the  first  instance  briefly  to  review  the  work  accomplished  on  what 
was  originally  termed  Fowl  Septicaemia  or  Brazilian  Septicaemia  of  Fowls,  an  illness  due  to 
the  presence  of  Spirillum  or  Spirocliata  gallinarum  *  in  the  blood  of  these  birds. 

1.  Marohoux  and  Salimbeni,-  working  in  Brazil,  were  the  first  to  descrilie  the  condition. 
They  noted  that  special  varieties  of  fowls  were  more  apt  to  be  attacked,  and  were  more  severely 
attacked  than  the  common  species.  They  distinguished  an  acute  and  chronic  form  of  the 
disease,  the  former  characterised  by  wasting,  somnolence,  diarrhoea  rutiled  feathers,  anaemia, 
as  evidenced  by  pallor  of  the  comb,  weakness,  so  that  infected  birds  cannot  perch,  and  towards 
the  end  are  found  lying  helpless  with  their  heads  on  the  ground.  Death  occurs  accompanied 
by  spasm.  Tbe  chronic  form  follows  the  acute.  There  is  an  appearance  of  return  to  health, 
then  a  relapse,  paralysis  of  the  feet  and  of  the  wings,  progressive  emaciation,  and  death  in 
eight  to  fifteen  days.  Eecovery  may  occur,  but  sometimes  paralysis  remains  as  a  sequel  to 
the  illness. 

In  the  acute  form  there  is  fever,  the  temperature  ranging  from  108°  F.  to  109°  F.  for  four 
or  live  days.  It  then  falls  to  about  107°  F.,  i.e.  slightly  subnormal,  returning  to  normal  if 
recovery  takes  place.  It  remains  low  if  there  be  combined  cachexia. 

They  showed  that  the  disease  was  associated  with  the  presence  of  a  spirillum  in  the  blood, 
the  morphology  of  which  they  did  not  describe,  but  -which  Laveran  named  Sp.  gallinarum,^ 
and  that  this  organism  was  conveyed  from  sick  to  healthy  birds  by  the  bites  of  Argas  ticks. 
They  proved  that  in  tick-bite  infection  the  incubation  period  was  four  to  nine  days,  and  ticks 
were  stated  to  be  a  sure  and  certain  means  of  inoculation,  and  to  transmit  a  severe  form  of 
the  disease.  Ticks  were  found  to  he  capable  of  producing  infection  live  months  after  their  last 
feed  on  an  infected  bird.  When  a  healthy  fowl  was  inoculated  subcutaneously  with  a  few 
drops  of  infected  blood  from  a  sick  bird,  infection  was  found  to  occur,  the  incubation  period 
being  short,  a  rise  of  temperature  being  apparent  after  twenty-four  hours,  and  spirilla'*  being 
present  in  the  blood.  There  was  no  reaction  at  the  point  of  inoculation.  In  the  acute  disease 
the  spirilla  were  found  to  multiply  in  the  blood  until  the  infection  reached  a  maximum.  At 
this  time  the  temperature  was  found  to  fall,  and  the  spirilla,  which  were  at  first  separate,  to 
accumulate  in  masses.  Small  masses  were  noted  to  unite  and  form  large  groups,  chiefly  found 
at  the  extremity  of  a  blood  film.  The  so-called  crisis,  really  a  short  lysis,  was  stated  to  take 
place  a  short  time  after  the  formation  of  the  large  clumps  which,  in  acute  and  fatal  forms,  very 
slightly  preceded  death.  If  recovery  ensued,  it  took  twelve  or  fifteen  days  for  the  fowl  to  regain 
its  former  weight.  The  French  observers  stated  that  after  the  crisis  the  spirilla  vanish  from 
the  circulation  and  do  not  again  appear  in  it — not  even  in  those  cases  which  prove  fatal. 
They  further  noted  that  a  chronic  disease  associated  with  atrophy  of  the  internal  organs  (liver 
and  spleen)  may  follow  experimental  inoculation. 

They  recorded  the  post  mortem  signs  as  great  enlargement  of  the  spleen,  often  to  thrice 
its  normal  size,  some  enlargement  of  the  liver  associated  with  fatty  degeneration,  and  areas  of 
necrosis.  The  other  organs  are  unaffected. 

They  found  that  no  young  fowl  was  absolutely^  refractory  to  the  disease;  that  geese  were 
very  susceptible,  dying  in  five  or  six  days  ;  that  ducks  and  guinea  fowls  were  also  susceptible  ; 
that  turtle  doves  and  sparrows  take  the  disease  and  die;  while  in  pigeons  the  illness  is  slight, 

'  Recently  re-named  Sp.  marchoiuH  by  Nuttall. 

-  Marchoux,  K.,  and  Salimbeni,  .\.  fSepteinber  2.5th,  190S),  “  La  Spirillose  des  Ponies.”  Ann.  dc 
VInalitut  Paxfcur,  pp.  509—580,  Vol.  XVIII. 

■  Now  termed  Spirochivtes,  their  protozoal  nature  being  generally  admitted. —  (.\.B. 
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and  no  spirilla  can  be  demonstrated  in  the  blood.  The  guinea  pig  was  found  to  bo  insusceptible, 
and  in  monkeys  only  a  local  cEdema  followed  inoculation. 

It  was  shown  that  fresh  serum  acted  in  the  same  manner  as  infected  blood,  that  the 
spirilla  agglutinate  very  rapidly  in  serum,  and  that  after  48  hours  all  their  movements 
cease  and  the  serum  ceases  to  bo  infectious.  Such  serum  possesses  immunising  properties, 
and  this  power  is  destroyed  in  twenty  minutes  hy  a  temperature  of  55°  C.  Serum  passed 
through  a  Berkefeld  filter  loses  its  virulence,  but  possesses  immunising  properties. 

fowl  which  has  recovered  from  the  disease  was  found  to  possess  an  absolute  immunity. 
Thus  2  c.c.  of  blood  from  a  fowl  recovered  for  a  period  of  one  month,  given  48  hours 
before  a  virulent  injection,  wholly  protected  from  infection.  There  was  not  even  elevation 
of  temperature  or  loss  of  weight.  A  second  injection  only  produced  a  transient  effect. 
Preventive  serum  mixed  with  virulent  serum  for  five  minutes  rendered  the  latter  harmless, 
as  a  general  rule. 

2.  Levaditi'  then  took  up  the  subject  and  obtained  rather  different  results.  He  found 
the  guinea  fowl  was  refractory — showed  that  the  crisis  was,  properly  speaking,  a  lysis,  and  that 
death  might  occur  either  before  or  after  this  lysis.  In  the  inoculated  disease  he  found  the 
illness  usually  lasted  four  to  six  days  before  the  lysis  occurred.  Other  points  noted  by  him 
were ; — 

(а)  Young  fowls  never  show  the  lysis,  but  die  three  to  eight  days  after  inoculation. 

(б)  In  tick  infection  the  incubation  period  is  five  to  six  days 

(c)  There  is  no  local  multiplication  of  spirilla — i.e.  at  site  of  inoculation.  They  divide 
transversely. 

(d)  The  disappearance  of  the  spirilla  is  not  associated  with  phagocytosis  in  the  peripheral 
blood.  This  is  accomplished  by  the  macrophages  of  the  spleen  and  liver.  Sometimes  red 
blood  corpuscles  or  their  free  nuclei  are  taken  up  by  the  leucocytes. 

(c)  A  susceptible  young  fowl  inoculated  with  defibrinated  blood,  26  hours  after  lysis,  and 
apparently  quite  free  from  spirilla,  became  infected.  This  show'ed  that  spirilla  were  present, 
though  they  could  not  be  demonstrated. 

(/)  A  mono-  and  sometimes  a  polynuclear  leucocytosis,  together  with  basophilia  of 
the  erythrocytes,  and  the  presence  of  large  (splenic  ?)  vacuolated  mononuclears  in  the  hlood. 
These  increase  in  numbers  before  the  so-called  crisis. 

(fj)  The  agglutination  is  not  permanent,  the  spirilla  regaining  their  freedom  in  from 
4  to  35  minutes.  False  clumping  is  probably  due  to  the  abrupt  change  produced  when 
the  blood  is  taken  for  examination. 

(/i)  True  agglutinins  and  immobilisines  appear  after  the  crisis. 

(f)  No  granular  transformation  of  spirilla  occurs.  Levaditi  also  discussed  the  cause 
of  the  crisis  and  opposed  the  view  of  Gabritschewsky,-  who,  as  regards  Sp.  anserina,  believed 
that  it  was  brought  about  by  anti-bodies  in  the  blood.  Levaditi  upheld  the  phagocytic 
theory,  pointing  out  that  the  last  spirilla  remaining  in  the  circulation  are  w'holly  unchanged, 
and  advancing  e.xperimental  proof  to  show  that  his  theory  regarding  the  splenic  and 
hepatic  macrophages  fully  explained  the  mechanism.  These  arguments  need  not  be  given 
in  detail. 

3.  Sakharoff^  had  previously  discovered  a  similar  disease  attacking  geese  in  the 
Caucasus.  He  named  the  spirillum  Sj).  anserina,  and  found  that  it  was  pathogenic  for 

'  Levaditi,  G.  (March  •25th,  1004),  “  Contributions  ii  I’Etude  de  la  Spirillose  des  Toules.”  Ami.  de 
I’Institut  Pasteur,  Vol.  XVIII. 

“  Gabritschewsky,  G.  Cent.  f.  Baht.,  Vol.  XXIII.,  Nos.  0-lS ;  Vol.  XXVI.,  No.s.  10,  10,  17  ;  Vol.  XXVII.,  No.  2. 

■'  Sakharolf,  G.  P.  Ann.  de  I’Institut  Pasteur,  p.  504,  Vol.  V. 
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the  young  chicken,  though,  according  to  Cantacuzene,'  the  fowl  rarely  succumbs.  The 
disease  induced  is  very  like  that  caused  l)y  Sj).  (jallinarum.  Yellow  caseous  granulations 
are  found  in  the  liver  post  mortem. 

4.  Borrel-  was  the  first  to  demonstrate  by  a  special  and  somewhat  intricate  process  the 
apparent  presence  of  peritrichous  flagella  in  Sji.  gallinarmn.  I  think  the  present  tendency  is  to 
regard  the  appearance  as  of  the  nature  of  an  artefact. 

5.  Luvaditi  and  Manouelian-*  further  investigated  the  subject,  and  concluded  that — 

(i.)  Brazilian  septicmmia  is  not  exclusively  due  to  a  proliferation  of  Sp.  (jallinarum 
in  the  blood.  The  parasite  invades  the  various  glandular  tissues,  and  enters  into 
intimate  contact  with  the  divers  cellular  elements.  Unlike  Treponema  pallidum, 
however,  it  does  not  seem  to  penetrate  into  the  protoidasm  of  the  cells. 

(ii.)  The  crisis  is  due  to  phagocytosis  by  the  macrophages  of  the  spleen  and  liver, 
(iii.)  The  parasite  can  infect  the  egg  of  the  bird  inoculated  experimentally. 

().  At  a  later  date,  Levaditi^  entered  into  the  question  of  the  disease  in  the  embryo  of 
the  fowl.  One  need  not  follow  him  into  this  field,  but  merely  note  his  conclusions  that — 

(i.)  Spirillosis  is  not  hereditarily  transmissible  to  embryos  horn  of  infected  fowls. 
This  is  possibly  because  infected  eggs  may  not  be  capable  of  fecundation  and  segmenta¬ 
tion,  or  because  the  spirilla  which  have  invaded  them  may  die  off  during  the  long  process 
of  the  “  birth  ”  of  the  egg. 

(ii.)  These  embryos  are  immunised  against  infection  by  Sp.  (jallinar tim,  this  immunity 
being  prol)ably  of  a  passive  nature. 

It  is  in  this  paper  also  that  he  explains  the  death  of  adult  fowls  which  have  survived 
the  crisis  as  due  to  the  action  of  a  toxin  liberated  from  the  spirilla  after  their  death  in  the 
protopla.sm  of  the  phagocyte. 

7.  So  far  as  I  can  find  out,  spirillosis  occurring  naturally  in  poultry  was  not  described, 
save  in  Brazil,  until  I’  encountered  it  in  Khartoum  fowls  towards  tlie  close  of  1906.''  This 
is  the  disease  forming  the  subject  of  the  following  paper.  {See  page.  44.) 

8.  Eeaney,'  having  noted  this  discovery,  looked  for  and  found  the  disease  in  fowls  at  Agar, 
in  India,  and,  in  the  course  of  his  second  paper,  mentions  that  Bannerman  had  found  a  spirillum 
in  a  chikor  ])artridge  in  the  Bombay  Zoological  Gardens.  He  thinks  the  tangles  of  spirilla 
may  be  the  result  of  rapid  division. 

9.  Montgomery,'*  also  in  India,  was  the  next  observer.  Apparently  he  had  not 
noticed  the  Sudan  \vork  or  Eeaney ’s  papei’,  for,  after  mentioning  Marchoux  and  Salimbeni’s 
discovery,  he  says :  “  Its  occurrence  in  other  parts  of  the  world  has  not  since  been 
noted  ”  :  but,  in  the  course  of  his  own,  he  mentions  that  Pease  had  observed  a  disease 
in  ducks  at  Lahore,  which  he  attributed  to  spiroch®tes  observed  in  the  blood. 
Montgomery  describes  the  parasites  as  being,  as  a  rule,  from  7  to  9  in  length,  and 


'  Cantacuz^’ne,  .J.  ( 1899).  Ann.  deVInstitut  Pasteur. 

-  Borrel,  A.  (.January  20th,  1900),  “  Oils  et  division  transversale  chez  le  spirille  de  la  poule.”  C.  P.  de  la 
Soc.  de  Biol. 

Levaditi,  (J.  Y.,  and  Manouelian  (November  25tli,  1900),  “La  spirillose  des  einbryons  de  poulet.”  Ann.  de 
VInstitut  Pasteur. 

*  Levaditi,  G.  Y’.  (November  25th,  1900),  “La  spirillose  des  embryons  de  poulet.”  Ann.  de  VInstitut 
Pasteur,  Y'ol.  XX. 

^Balfour,  A.  (March  30th,  1907),  “A  Spirillosis,  etc.,  of  Domestic  Fowls  in  the. Anglo-Egyptian  Sudan.” 
British  Medical  Journal,  p.  744,  Y'ol.  1. 

“  Nuttall,  however,  in  his  Harben  Lectures  for  1908,  states  that  Bitter  informed  him  that  spii'oehcetosis  occurs 
in  fowls  round  about  Cairo,  and  that  the  condition  has  also  been  reported  from  Australia. 

■  Eeaney,  M.  F.  (May  11th,  1907),  “Spirillosis  of  Domestic  Fowls.”  British  Medical  Journal,  Vol.  I.  Ibid. 
(November,  1907),  ibid.  Indian  Medical  Gazette. 

'  Montgomery,  E.  E.  (February,  1908),  “On  a  Spirooha'te  occurring  in  the  Blood  of  Chickens  in  India.” 
Journal  of  Tropical  Veterinary  , Science,  Vol.  III.,  Pt.  I. 
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possessing  from  six  to  ten  spiral  turns.  Long  or  combined  forms,  30  in  length,  and 
containing  fewer  spirals  as  compared  with  their  size,  were  also  noted.  The  extremities  taper 
and  stain  faintly.  Breaks  occur  in  the  stained  parasite.  They  are  irregular  in  situation.  As 
many  as  twelve  were  seen  in  one  of  the  combined  organisms  situated  at  distances  varying 
from  0-2  f(  to  ISfj.  In  a  single  organism  they  were  found  at  al)out  1 /i  apart.  The 
author  speaks  of  the  core  and  periplast  described  by  others.  lie  had  no  opportunity  of 
confirming  or  confuting  Borrel’s  work  on  peritrichous  flagella.  He  notes  the  disease 
terminates  i)y  lysis,  not  crisis,  and  found  that  continued  passage  through  fowls  appeared  to 
modify  the  disease  and  the  virulence  of  the  organism.  Some  chickens  which  were  found  to 
l)e  insusceptible  to  inoculation  appeared  to  possess  a  natural  immunity,  as  certain  of  them 
were  only  ten  days  old.  Montgomery  considers  the  geographical  distribution  of  this  disease, 
and  that  of  human  spirochmtosis  in  India,  to  be  at  least  suspicious. 

10.  Next  in  the  field  came  Bevan'  with  a  description  of  the  disease  in  Southern 
Rhodesia.  There  it  is  most  prevalent  during  the  spring  months  of  November  and  December, 
possibly  because  the  climatic  conditions  are  then  most  favourable  for  the  hatching  out  of 
the  eggs  of  ticks,  while  the  ticks  themselves  are  more  plentiful.  It  was  noticed  that  aiiparently 
immune  birds  succumbed  when  the  infection  had  been  re-started  by  the  introduction  of  new 
susceptible  birds  to  the  poultry  run.  Bevan  suggests  that  this  is  due  to  the  parasite  having 
gained  in  virulence  (vide  infra  No.  Id).  In  the  most  acute  cases  the  birds  seem  to  die  in 
one  night.  He  deals  with  preventive  measures,  advocating  the  spray  pumps  of  the  Deeming 
Company,  Ohio,  as  suitable  for  distributing  liquid  insecticides.  The  residue  from  calcium 
carbide  after  the  production  of  acetylene  gas  is  said  to  be  useful  for  whitewashing  fowl-runs. 

He  describes  tick-proof  fowl-houses — perches  slung  on  wires— poles  surrounded  by 
vessels  containing  petroleum,  etc.  Oil  dressing  of  fowls  is  mentioned,  as  is  dipping  the 
birds  in  weak  Cooper’s  dip. 

Atoxyl  was  tried  as  a  curative  agent,  and  seemed  to  benefit  some  cases  which  were 
■in  extrevds. 

11.  Williamson^  has  a  paper  on  spirochaetosis  of  fowls  in  Cyprus.  The  disease  is  endemic 
there  and  occurs  in  the  hot  months — .Tune,  July  and  August.  It  is  most  prevalent  where  the 
poultry  runs  are  small  and  contain  old,  and  therefore  dry,  manure.  It  is  rare  where  the  Ijirds 
are  allotted  plenty  of  space.  The  dry  manure  forms  a  suitable  hatchery  for  tick  eggs,  and  is 
a  good  dusting-place  for  the  fowls. 

The  symptoms  are  characteristic,  but  the  tick  concerned  is  Argaa  reflcxus,  not  A.  persiciis 

The  disease,  which  appears  to  attack  ducks,  does  not  seem  to  be  transferable  to  man,  two 
cases  being  cited  in  proof  of  this  conclusion. 

12.  Marchoux,®  like  Bevan,  noted  the  loss  of  virulence  on  passage,  but  found  that  it  was 
maintained  under  natural  conditions  by  passage  through  Argas  miniatus.  (This  is  merely 
a  variety  of  A.  persicus.) 

13.  Fulleborn  and  Mayer'*  have  found  that  Ornithodoros  mo2ihata  is  effective  as  a 
transmitter  of  Sj).  gallinarum,  the  tick  having  been  found  infective  for  103  days  after  biting 
a  diseased  bird.  There  is,  therefore,  no  specific  relation  between  the  tick  and  the  species 
of  spirochaete. 

'  Bevan.  LI.  E.  W.  (March  BIOS),  “  Spirillosis  of  Fowls  in  Southern  Rhodesia.”  Journal  of  Comparative 
Pathologi/  and  Therapeutics,  Vol.  XXI.,  Ft.  I. 

-  Williamson,  G.  .\.  (June  l-5th,  190S),  “  Si)iroch!etosi,s  of  Cypriote  Fowls.”  Journal  of  Tropical  Medicine 
and  Hygiene. 

“  Marchoux,  E.  (October  12th,  1(107),  “  Instability  de  la  virus  des  Spirilles  et  sa  fi.xation  par  I’hdte 
invertebre.”  C.  R.  de  la  Soc.  de  Biol.,  Vol.  XII. 

■■  Fulleborn,  and  Mayer,  M.  Quoted  in  Bull,  de  I’lnstiRil  Pasteur.  March  30th,  190s. 
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14.  Sohollack,'  like  Williamson,  has  obtained  definite  proof  that  Argas  reflex, us  is 
effective.  This  species  of  tick  has  been  found  capable  of  infecting  64  days  after  feeding  on 
spirochietal  blood. 

15.  Levaditi  along  with  Koche  -  again  affirms  that  the  crisis  is  entirely  due  to  phagocytic 
action,  and  not  to  hacteriolysins  and  opsonins.  The  latter  appear  to  be  the  result  of  the 
destruction  of  the  parasites,  not  the  cause  thereof. 

16.  Together  with  McIntosh,'^  the  senior  author  advances,  in  proof  of  this  theory,  the 
action  of  atoxyl,  which  exerts  its  beneficial  effect,  not  by  any  direct  attack  on  the  parasites,  on 
which  it  has  no  action  in,  vitro,  but  by  a  stimulation  of  phagocytes,  thus  in  reality  bringing 
about  a  “  precocious  crisis.” 

17.  Neufeld  and  Prowazek  *  do  not  agree  with  Levaditi.  They  think  that  both  the 
immunity  and  the  sp)irillicidal  power  are  due  to  the  intervention  of  a  thermolabile  non-specific 
complement  and  of  a  specific  amboceptor.  It  was  they  who  first  endeavoured  to  show  that 
spirochaetes  are  really  protozoa  by  observing  the  action  of  bile  salts  and  saponin  or  sapotoxin 
upon  them.  While  the  spirochtetes  are  destroyed  by  these  substances,  bacteria,  except  the 
pneumococcus,  are  not  affected. 

These  authors  discuss  the  disease  very  fully,  and  repeated  much  of  the  work.  They  found 
that,  after  artificial  infection,  the  spirochaetes  appear  on  the  third  day.  They  are  in  great 
quantity  on  the  fifth  day,  when  they  form  tangles.  The  agglomeration  is  like  that  undergone 
by  trypanosomes,  but  is  not  the  same,  as  there  is  an  irregular  distribution  in  the  heaps.  After 
the  fifth  day  motility  decreases,  becoming  convulsive  in  nature.  At  the  crisis  (seven  to  eight 
days)  the  parasites  disappear  almost  completely. 

There  is  leucocytosis,  destruction  of  red  blood  cells,  jaundice,  and  an  increase  in 
erythroblasts  towards  the  crisis. 

The  serum  of  “  salted  ”  birds  possesses  a  marked  anti-parasitic  action.  It  agglomerates 
spirochaetes  in  1  in  500,  and  kills  them  in  1  in  1000.  Spirochaetes  thus  treated  stain  badly. 
No  opsonins  are  to  lie  found.  No  phagocytosis  takes  place  in  mixtures  of  leucocytes,  spiro- 
chaital  blood,  and  inactivated  immune  serum ;  but  no  experiments  were  made  with  fresh 
immune  serum  1  There  is,  however,  loss  of  pathogenicity. 

The  disease  is  prevented  if  0’0025  c.c.  immune  serum  be  injected  into  fowls  24  to  48  hours 
before  inoculation.  If  this  is  done  during  the  disease,  agglomeration  of  the  spirochaetes  occurs, 
and  death  from  extensive  thrombosis,  as  was,  indeed,  noted  by  Levaditi. 

There  are  no  toxines  produced.  The  filtrate  from  a  Berkefeld  filter  produces  no  disease. 
The  pathogenic  action  seems  to  be  due  to  the  great  numbers  of  parasites  and  their  destructive 
effect  on  the  blood-vessels. 

18.  Uhlenhuth,  Gross  and  BickeL  found  that  atoxyl  in  5  centigram  doses  could 
prevent  the  disease  or  cure  it  if  given  at  the  time  of,  or  one  or  two  days  after,  inoculation. 
The  blood,  however,  remains  infective.  Fowls  cured,  or  in  which  the  disease  has  been 
prevented  developing,  are  immune.  Quinine  is  said  to  be  also  beneficial. 

There  is  another  special  paper  by  von  Prowazek  which  will  be  mentioned  later,  as  it  deals 
with  some  of  the  conditions  specially  described  in  the  following  paper. 

'  Schellack,  C.  (.4pril  18th,  1908),  “  Uebertragunjisversuche  tier  Hpirocliatte  qallinarum  durch  Arnas 
reflexus”  (Fabr.).  Cent./.  Itakt.  Orirj.,  Vol.  XLVI.,  No.  0. 

-  Levaditi,  G.,  and  lloche,  J.  (1907),  “Les  opsonines  et  le  niecanisme  de  la  crise  daus  la  Tick  fever.” 
C.  B.  de  la  Sue.  dc  Biol,  pp.  619-021.  t.  LXIl. 

^  Ibid,  and  McIntosh,  .1.  (.June  15th,  1907),  “  Jj’intluence  de  I’atosyl  sur  la  spirillose  provoqut'e  jiar  le 
Spirillum  Gallinarum.”  C.  B.  de  la  Soc.  de  Biol.,  t.  LXII. 

'Neufeld,  F.,  and  ton  Prowazek.  8.  (1907),  “  Ueber  die  Iminunitiitserscheinungen  bei  der  Spirochaden- 
septikamie  der  Hiihner,”  etc.  .irb.  a.  d.  Kaiserl.  (Sesundheitsamte,  Vol.  XXV.,  No.  2. 

Uhlenhuth.  Gross  and  llickel  (January  24th,  1907),  ‘‘ Untersuchungen  iiber  die  Wirkung  ties  Atoxyls  auf 
Trypanosomen  und  Spirochiiten.”  Detit.  Med.  Wuch.,  p.  128. 
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Fig.  4.— Black  Leghorn  Hen  suffering  from  Acute  Spiroch/etosis 
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FROM  "SCALY-Leg” 


Fig.  5.— Sudanese  Cock  in  th 


44 


SriKOCHiETOSIS  OF  SUDANESE  FOWLS 


The  disease 
in  imported 
fowls 


'rhe  endemic 
disease 


Symptoms 


Morphology 
of  the  spiro- 
chsetes 


It  was  in  November,  190C,  that  I  received  three  l)laok  Leghorn  fowls  from  the  Grand  Hotel, 
Khartoum,  which,  from  the  symptoms  they  presented,  I  thought  might  be  suffering  from  a 
spirochcEtosis.  Microscopical  examination  of  the  blood  confirmed  the  diagnosis. 

As  there  was  no  record  of  this  disease  having  been  described  elsewhere  than  in  Brazil, 
I  thought  it  possible  that  these  birds,  which  had  been  recently  imported  from  Italy,  might  have 
come  in  contact  with  infected  fowls  from  South  America.  I  obtained  the  history  of  their 
purchase,  and  found  that  10  black  Leghorns  had  been  bought  at  Eapallo,  five  Brahmas  at 
Ciavari  near  Rapallo,  and  four  Brahmas  from  Politza,  on  October  22nd.  They  had  been  shipped 
at  Genoa  on  the  2Ith,  and  had  arrived  at  Port  Sudan  on  November  1st.  One  Leghorn  and  three 
Brahmas  had  died  in  the  Bed  Sea.  Some  of  the  birds  had  suffered  from  diarrhoea  on  the 

voyage.  They  arrived  at  Khartoum  on  November  10th,  when  they  were  apparently  well, 

except  one  Brahma  cock.  On  November  3rd,  ticks  were  found  upon  them  and  they  were  oil- 
dressed.  By  November  21st  they  were  all  dead,  except  the  three  which  were  then  sent  to  me, 
and  which  were  extremely  ill.  The  history  forthcoming  was  that  they  had  suffered  from 
diarrhoea,  and  that  they  kept  their  heads  low  as  though  weak.  They  had  taken  food  fairly 

well.  It  was  also  reported  that  all  the  native  chickens  with  them  in  the  fowl-run  were 

apparently  (juite  well,  and  that  no  pigeons  were  affected. 

Subsequent  inquiries  and  examinations  showed,  however,  that  there  was  no  need  to 
consider  the  question  of  infection  during  transit.  Spirocluetosis  was  found  to  be  a  common 
disease  in  Sudanese  fowls,  the  hen-run  at  the  hotel  was  discovered  to  be  swarming  with 
Arejas  persims,  and  no  doubt  the  reason  why  these  imported  fowls  presented  the  disease  in 
such  an  acute  and  grave  form  was  because  they  belonged  to  special  breeds,  which,  as  Marchoux 
and  Salimbeni  pointed  out,  suffer  much  more  severely  than  the  common  varieties. 

It  may  be  said  at  once  that,  out  of  some  100  common  Sudanese  fowls  examined  in  varying 
stages  of  the  disease,  I  do  not  think  I  have  seen  any  affected  as  severely  as  these  imported 
birds.  The  Sudan  fowls  tend  to  pass  into  a  special  chronic  stage,  hereafter  to  be  described, 
and  rarely  succumb  with  the  rapidity  which  characterised  the  fatal  issue  in  the  black 
Leghorns. 

Symptoms. — Fig.  4  gives  a  good  idea  of  the  aspect  of  one  of  these  bii’ds  in  the  last  stages 
of  the  acute  disease.  Note  the  drooping  head,  the  ruffled  feathers,  the  closed  eyes,  the 
somnolent  aspect.  Fig.  5,  which  presents  a  similar  aspect,  is  that  of  a  Sudanese  cock,  also 
in  a  dying  condition,  but  suffering  from  the  chronic  type  of  the  disease  which,  as  will  be  shown, 
is  characterised  by  the  presence  of  intra-eorpuscular  forms  of  the  spirochsetes  which  invade 
the  red  blood  corpuscles,  wherein  they  appear  to  pass  a  resting  stage.  Both  in  the  acute  and 
chronic  forms  there  exist  anaemia  and  emaciation,  while  diarrheea  is  not  uncommon.  Towards 
the  end  the  legs  give  way  from  weakness,  or  possibly  true  paresis,  and  the  hapless  bird  lies 
prone  on  the  gi’ound,  along  which  its  neck  is  stretched,  and  it  is  unable  to  raise  its  head. 
In  fact,  the  whole  clinical  picture  answers  to  that  described  in  the  case  of  infection  by 
Sp.  gallinarum.  The  spirochaetes  exist  in  large  numbers  in  the  peripheral  blood  of  imported 
fowls.  In  fresh  films  their  movements  are  exceedingly  rapid,  and  at  first,  as  a  rule, 
one  only  recognises  their  presence  by  the  agitation  they  2U'oduce  amongst  the  red  cells. 
When  one  has  become  more  accustomed  to  the  field  of  vision  the  combined  darting,  ripjjling 
and  shivering  movements  become  evident,  and  the  parasites  are  seen  every  now  and  then 
sjjeeding  across  the  field.  Very  frequently  one  gazes  at  a  field  which  one  knows  is  full  of 
spirochaetes,  and  yet  no  trace  of  them  can  be  seen  till  suddenly  a  tiny,  semi-translucent 
corkscrew  form  quivers  into  sight  for  a  second  and  as  sjjeedily  vanishes.  There  is  no  great 
difficulty,  however,  in  the  case  of  a  heavy  infection,  but  in  Sudanese  fowls,  where  it  may  be 
very  slight,  ^srolonged  and  careful  examination  is  required.  It  must  not  be  too  prolonged,  for 
the  sp)iroch£etes,  after  a  varying  but  comparatively  short  time,  lose  their  motility  when  kejit 
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between  slide  and  cover  glass.  They  are  more  easily  recognised  in  preparations  stained  by 
the  Giemsa  or  Leishinan  methods,  the  former  being  on  the  whole  the  more  satisfactory. 
I  employ  the  made-up  fluid  Giemsa,  supplied  by  Griibler  in  a  strength  of  7  drops  of  the  stain 
to  4'5  c.c.  of  distilled  water.  The  film  is  fixed  for  ten  minutes  in  absolute  alcohol,  then 
placed  film  side  down  in  a  special  staining  dish  or  in  a  shallow  Petri  capsule  with  its  ends 
supported  by  tiny  glass  rods  (broken  pieces  of  vaccine  capillary  tubes  serve  the  purpose)  and 
the  stain  is  poured  in.  Staining  is  continued  for  a  quarter  of  an  hour  or  longer,  the  film  is 


washed, 

minutes 


dried,  and  examined  under  a  i' 
is  usually  insufficient,  and,  as 


-in.  oil  immersion, 
will  be  seen,  led 


Staining  for  five  or  even  ten 
to  mistakes  being  made  and 
caused  erroneous  impressions. 
Plate  V.,  fig.  1,  shows  the 
different  aspects  presented  by 
the  stained  parasite. 

In  Fig.  6fl  shows  a  form  in 
which  three  chromatic  dots  are 
clearly  visible.  They  occur  in 
the  course  of  the  nuclear  helix, 
for  as  in  other  spirochaetes  the 
nucleus  is  diffuse, and  examina¬ 
tion  with  the  highest  powers 
of  the  microscope  shows  that 
there  is  a  central  nuclear  core 
surrounded  by  a  periplast. 
I  think  it  is  this  periplast 
which  gives  the  appearance 
of  an  undulating  membrane 
described  by  Prowazek  for 
Sp.  gallinarum,  while  a  frayed, 
fragmented  periplast  doubtless 
furnished  the  peritrichous 
flagella  demonstrated  by 
ISorrel.  In  a,  as  in  all  the 
other  forms,  the  pointed  ends 
of  the  parasite  are  well  seen  ; 
b  shows  an  appearance  which 
suggests  longitudinal  division. 
1  have  never  seen  transverse 
division  occur  in  this 
spirochaete ;  c  is  one  of  the 
short  thick  forms,  which  some 
have  supposed  to  be  a  female  gamete.  Another  not  quite  so  broad  is  also  shown.  Both  d 
and  e  represent  types  of  the  parasite  in  which  there  are  breaks  or  gaps  in  the  central 
core,  the  nature  of  which  is  considered  later;  tj  is  one  of  the  long  combined  forms 
in  which  it  would  seem  two  spirochaetes  are  united  by  their  extremities;  while  h  shows  a 
fairly  long  thin  form,  claimed  by  some  to  be  a  male  gamete,  in  which  the  spiral  turns  are 
small  and  numerous;  and  k  is  a  form  of  similar  length,  but  with  only  a  few  large  spirals; 
/  shows  clumps  of  the  parasites  in  the  condition  of  pullulation  preceding  the  crisis.  The 
remaining  drawings  shovv  common  forms,  either  outstretched  or  curved  and  looped. 

As  regards  size,  there  are  short  forms  containing  4  spirals  and  measuring  9 ,«  in 


6. — Forma  of  Fowl  Spiroch®te  ia  the  peripbera  blood 
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length,  mecliuin  forms  with  5  spirals  and  a  length  of  12  p,  fairly  long  forms  with 
8  spirals  like  h,  measuring  16-5 in  length,  a  very  frequent  size,  and  extra  long  forms 
with  as  many  as  9  spirals  and  possessing  a  length  of  19'5  n.  In  addition,  there  are  the 
combined  forms  exhibiting  the  appearance  of  a  thin  filament  in  the  centre  where  the  two 
parasites  are  in  opposition  by  their  fine  extremities.  The  types  of  leucocyte  found  in  the 
infected  blood  are  shown  in  Plate  V.,  fig.  2.  Large,  vacuolated  mononuclears,  like  those 
described  by  Levaditi,  are  present,  and  so  are  basophilic  lymphocytes.  In  the  chronic  stage 
I  am  inclined  to  think  that  there  is  constantly  an  eosinophilia.  In  some  cases  it  is  certainly 
very  marked.  In  a  ifird  dead  of  the  acute  disease  imt  little  is  found  post  mortem.  There  is 
marasmus,  evidence  of  anaemia  and  congestion,  and  enlargement  of  the  spleen — the  organ 
varying  much  in  size.  Sometimes  the  liver  is  also  congested  and  enlarged.  All  the  embedded 
specimens  of  organs — lung,  spleen,  liver,  kidneys  and  lymph  glands — were,  as  stated,  lost  in 
the  fire,  and  one  has  not  been  able  to  study  the  histo-pathology  of  the  acute  disease  to  any 
extent.  Nor  has  it  always  been  easy  to  secure  fowls  showing  spirochaetes  in  their  blood,  while, 
owing  to  the  fact  that  many  Sudanese  fowls  possess  a  natural  or  acquired  immunity,  it  was 
difficult  to  maintain  the  strain. 

Inoculation  of  the  hlood  of  one  of  the  Leghorn  fowls  into  a  gerhil  gave  negative  results. 

As  in  Brazilian  sej)tic£emia,  so  here,  there  is  what  may  he  called  a  crisis  prior  to  which 
the  spirochaetes  agglutinate  into  clumps,  and  immediately  after  which  they  are  not  to  be  found 
in  the  blood  by  ordinary  methods  of  examination. 

The  temperature,  as  a  rule,  is  high,  about  109°  F.,  and  falls  at  the  crisis.  The  post- 
critical  aspect  of  the  disease  will  be  discussed  separately,  as  it  presents  special  points  of 
interest. 

In  the  case  of  the  Leghorn  fowls,  numerous  larv®  of  Argas  ticks  were  found  clinging  to 
the  bare  patches  under  their  wings.  An  apparently  healthy  Sudanese  fowl  was  put  into  the 
infected  hen-run,  and  in  two  days  showed  spirochaetes  in  its  blood.  It  was  put  into  the  fowl- 
house  on  December  4th,  on  December  6th  it  was  found  infected,  but  not  severely,  and  by 
December  9th  all  parasites  had  disappeared  from  its  peripheral  blood.  It  continued  to 
improve,  but  on  the  17th  was  found  to  have  passed  into  what  I  have  termed  the  “after  phase” 
of  the  infection,  and  ran  a  chronic  course  with  eventual  complete  recovery. 

Several  other  experiments  showed  that  the  tick  was  effective.  In  one  instance  a  female 
tick,  fed  on  a  fowl  with  spirochaetes  in  its  blood,  was  dissected  after  Christophers’  method,  and 
the  entry  of  a  spirochaete  into  one  of  the  eggs  was  observed,  or  at  least  an  appearance  very 
suggestive  of  this  procedure. 

The  incubation  period  in  experimental  inoculation  seems  to  be  about  forty-eight  hours. 
It  is  difficult  to  determine  the  time  accurately,  as  at  first  the  infection  is  usually  very  slight, 
and  may  not  be  recognised  until  the  parasites  have  multiplied  considerably  in  the  blood. 
I  found  no  local  multiplication,  i.e.  at  the  site  of  infection.  .\s  regards  other  birds,  I  recently 
found  a  spirocheetosis  in  geese  at  Khartoum  North,  which  I  have  reason  to  believe  is  due 
to  the  same  parasite,  and  in  which  there  is  an  “after  phase”  precisely  similar  to  that  occurring 
in  the  fowl  disease.  I  have  never  found  pigeons  affected,  and  I  have  not  used  them  in 
experimental  work.  Dr.  Wenyon  found  guinea  fowls  on  the  White  Nile  with  spirochtetes 
in  their  hlood,  and  discovered  infected  fowls  in  the  Southern  Soudan,  so  that  probably  the 
disease  is  wide-spread.  We  now  know  that  a  specific  tick  is  not  required  for  Sp.  gallinarum, 
and  that  three  species  of  Argasidm  can  transmit  that  parasite.  It  is  quite  probable  that 
several  are  operative  in  Sudan  spirochsetosis,  hut  so  far  Argas  persicus  only  has  been  proved 
to  be  a  carrier. 

I  have  several  times  tried  to  inoculate  gerbils,  but  have  invariably  failed.  It  is  probable 
that  this  is  an  avian  spirochaetosis,  non-transmissihle  to  mammals. 
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After  phase. — We  will  now  consider  certain  curious  appearances  found  in  the  blood  of 
sick  fowls,  the  precise  nature  of  which  was  at  first  unknown,  hut  which  eventually  proved  to 
be  constantly  associated  with  spirochastosis,  and  indeed  to  constitute  a  phase  in  the  clinical 
picture  of  the  disease. 

While  looking  for  fowls  suffering  from  spirochaetosis,  I  found  a  large  proportion  of  birds 
in  the  Khartoum  market  exhil)ited  intra-corpuscular  bodies  in  their  blood,  the  erythrocytes 
only  being  affected.  Such  birds  might  be  brought  in  very  ill  indeed,  with  symptoms  closely 
resembling  those  seen  in  spirochaetosis,  as  in  the  case  of  the  cock  shown  in  Fig.  5.  This 
photograph  was  taken  when  the  bird  was  practically  in  extremis,  exceedingly  emaciated  and 
somewhat  dyspncnic.  The  condition  of  the  legs  and  feet  is  due  to  infection  by  the  ascarid 
Sarcoptes  mutans,  and  has  nothing  to  do  with  the  general  disease. 

On  the  other  hand,  the  birds,  when  the  infection  is  slight,  may  scarcely  show  any  sign  of 
illness,  though  as  a  rule  some  emaciation  is  evident  when  one  palpates  the  breast.  It  was 
soon  apparent  that  the  condition  ended  either  in  complete  recovery  or  in  death.  In  the 

January  February 


Fig  7. — Chart  showing  temperature  changes  in  spirochsBtal  fever 


former  case  the  bodies  entirely  vanished  from  the  corpuscles  and  the  birds  became  strong 
and  healthy  ;  in  the  latter,  the  bodies  might  either  remain  about  the  same  in  number,  or  might 
rapidly  increase  both  as  regards  infection  of  different  red  cells  and  as  regards  multiple 
infection  of  individual  red  cells,  and  the  unfortunate  bird  passed  into  a  truly  pitiable  condition 
of  extreme  marasmus.  Appetite,  however,  was  usually  preserved  nearly  to  the  end  of  life. 
Death  may  occur  quietly  or  be  preceded  by  convulsions. 

It  was  noticed  that  the  illness  associated  with  the  presence  of  these  bodies  differed  fi’om 
spirochaetal  fever.  It  was  non-febrile,  indeed  the  temperature  might  be  slightly  sub-normal, 
and  usually  fell  several  degrees  before  death  {see  Chart,  which  is  that  of  a  hen  with  a  very 
severe  infection  which  terminated  fatally). 
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Recovery,  if  the  infection  was  not  too  severe,  seemed  to  depend  largely  on  the  care  taken 
of  the  birds.  If  these  were  well  fed  and  well  housed,  it  often  occurred  that,  while  in  the 
market,  the  vendors,  who  readily  recognised  the  condition  if  there  were  any  symptoms  at 
all,  cast  the  fowls  out  of  the  coops,  letting  them  fend  for  themselves — a  sentence  of  death  in 
most  cases.  Post  mortem,  there  is  no  gross  lesion  of  any  kind  visible,  and  nothing  is  seen 
to  account  for  death  beyond  the  great  emaciation. 

Blood  condition.  Stained  films.— It  is  convenient  in  the  first  instance  to  consider  the 
appearance  presented  by  a  stained  film.  The  Leishman  and  the  Giemsa  stain,  or  Borrel  blue 
and  eosiu,  all  answer  well  as  tinctorial  agents,  and  the  blood  may  be  stained  as  for  the 
malarial  parasite.  It  was  found  to  be  a  mistake  to  stain  for  more  than  ten  minutes,  as  this 
tended  to  obscure  such  structure  as  the  bodies  possess.  On  the  whole,  perhaps,  the  last- 
mentioned  method  shows  the  structure  of  the  bodies  best,  and  it  specially  emphasises  what  is 
undoubtedly  the  chromatin  which  they  possess.  A  glance  at  Plate  \  I.,  fig.  1,  will  reveal  the  fact 
that  the  bodies  are  situated  in  the  extra-nuclear  portion  of  the  red  blood  corpuscles.  I  have 
never  seen  a  free  form,  living  or  stained,  though  several  times  I  have  been  nearly  deceived, 
and  almost  imagined  that  such  existed.  The  bodies  may  be  close  to  the  nucleus,  so  close  as 
to  touch  it,  or  they  may  be  quite  at  the  rim  of  the  corpuscle,  or  occupy  a  half  way  position. 
There  may  be  only  one  of  them  in  a  corpuscle— this  is  frequently  the  case — or  there  may  be 
as  many  as  seven.  In  such  a  case  the  bodies  are  usually  small,  and  arranged  close  together. 
Two,  three,  or  four  are  commonly  present.  In  these  multiple  cases  the  bodies  may  be  near 
each  other  or  widely  separated.  They  are  very  protean  in  form,  and  less  so  in  size.  Fig.  8,  A 
shows  a  diagrammatic  drawing  of  a  bird’s  red  corpuscle  in  which  I  have  placed  the  commonest 
shapes  met  with  in  the  peripheral  blood.  Those  at  the  top  and  bottom  of  the  corpuscle  are 
undoubtedly  the  most  frequently  encountered.  In  a  few  cases  I  have  seen  a  body  lying  close 
to  the  edge  of  the  corpuscle,  and  apparently  associated  with  a  gap  in  the  corpuscular  envelope. 
This  appearance  is,  however,  distinctly  rare,  but  added  to  the  difliculty  of  diagnosis.  As 
regards  size,  the  smallest  stained  bodies, 
usually  ring-  or  flame-shaped,  measui'e 
about  I'O  micron.;  the  largest,  which  are 
often  found  in  the  lungs,  are  frequently 
3'5  fi  in  their  greatest  diameter.  A  few 
measure  as  much  as  4/1.  It  will  be  seen 
that  we  have  “  coccoid  ”  or  solid  spherical 
forms,  “ring”  forms  enclosing  a  vacuoloid 
space,  similar  “  ring  ”  forms  which  look  as 
though  a  membrane  stretched  half-way  or 
wholly  across  them,  “ring”  forms  with 
central  dark-staining  portions,  signet-ring 
shapes,  flame-shaped  forms  closely  re¬ 
sembling  some  of  the  piroplasmata  of 
mammals,  irregular  forms,  somewhat  star¬ 
shaped  forms  with  dots  round  their 
periphery  and  granules  in  their  interior, 
tiny  crosses  and  granular  broken-up  forms  suggesting  ci  priori  a  sporing  condition. 

Plate  VI.,  fig.  2,  is  a  representation  of  the  peripheral  blood  of  the  hen  whose  temperature 
chart  is  given.  On  admission,  this  bird  was  extremely  ill,  and  its  peripheral  blood  contained  a 
large  number  of  these  bodies.  It  smelt  foully  and  exhibited  tremors  and  marked  anasmia.  It 
was  put  in  a  comfortable  cage,  given  bedding  and  plenty  of  food  and  water.  As  a  result,  it 
improved  for  a  time,  and,  though  it  was  not  easy  to  be  certain  on  this  point,  I  believe  the  bodies 
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diminished  in  number  while  this  improvement  was  maintained.  .\t  least  this  was  the 
impression  derived  from  a  daily  examination  of  the  peripheral  blood.  There  can  ho  no  doubt 
that  towards  the  end  of  life  a  marked  increase  in  the  number  of  bodies  took  ])lace,  and  this  was 
associated  with  the  remarkable  fall  in  temperature  already  recorded.  The  bodies  were  for  the 
most  part  spherical  and  of  the  “ring”  form,  but  at  difl'erent  times  all  those  presented  in  Fig.  8 
were  to  be  seen.  Towards  the  end  of  the  illness  there  were  appearances  suggesting  a  breaking 
up  of  the  spherical  bodies  into  tiny  “  spores,”  and  a  discharge  of  these  granules  from  the 
corpuscles.  It  has  to  be  noted  that  these  bodies  do  not,  as  a  rule,  take  on  what  may  be 
termed  the  classical  staining  so  characteristic  of  haematozoa,  coloured  by  one  of  the 
Eomanowsky  methods.  The  typical  blue  colour  seen  in  Babesia  and  the  malarial  parasite  is 
rarely  presented,  though  I  have  seen  something  approaching  it  in  the  case  of  piroplasma-like 
forms.  The  staining  reaction  rather  resembles  that  of  the  corpuscular  nuclei,  though  it  is  not 
quite  the  same,  and  in  many  cases,  as  indicated,  there  are  appearances  which  suggest  the 
presence  of  chromatin  occurring  either  as  a  single  dot  at  the  pointed  end  of  a  Hame-shaped 
form  or  as  a  series  of  dots  arranged,  usually  at  fairly  definite  intervals,  round  a  spherical  or 
heptagon-shaped  body;  or  sometimes,  but  rarely,  scattered  irregularly  about  a  spherical  form, 
the  majority  being  ranged  round  its  periphery.  By  artificial  light  these  dots  show  the  true 
chromatin-red  colour.  In  addition  to  the  chromatin  dots  there  are  masses  and  streaks  of  the 
same  material,  for  the  most  part  occurring  at  the  periphery  of  the  spherical  forms  or  at 
the  rounded  and  thicker  end  of  the  tiny  flame-shaped  forms.  Now  and  then  the  whole  appear¬ 
ance  was  not  at  all  unlike  that  presented  by  some  of  the  smaller  piroplasmata.  The  infected 
red  corpuscles  do  not  as  a  rule  present  any  abnormal  appearance,  but  some  degree  of 
polychromatophilia  is  common  in  the  blood. 

On  employing  Ruge’s'  modification  of  Ross’s  method  for  malarial  parasites,  and  thereby 
dissolving  out  the  luBmoglohin  from  the  corpuscles,  the  bodies  can  be  seen  lying  near  the 
nuclei,  and  it  is  noticeable  in  many  cases  that  they  have  taken  on  the  stain  much  more 
intensely  than  the  nuclei.  Their  shaj)e  and  general  appearance  is  well  shown  by  this  method 
(Fig.  8,  B),  a  fact  which  was  regarded  as  tending  to  show  that  they  were  true  blood  parasites. 
Indeed,  so  far  as  colour  went,  they  resembled  the  hue  taken  on  by  the  central  core  of 
spirochtetes.  That  these  bodies  are  really  situated  within  the  substance  of  the  corpuscles 
there  can  be  no  doubt.  Careful  focussing  shows  tbem,  at  least  as  a  rule,  not  to  be  epi- 
corpuscular,  and  this  is  also  seen  to  be  the  case  when  the  fresh  blood  is  examined. 

Fresh  films. — On  making  a  good  film  of  the  blood  these  bodies  are  readily  recognised  if 
a  little  cai’e  is  taken  in  discriminating  them  from  free  leucocyte  granules,  some  of  those  forms 
mentioned  by  Nuttall  and  Graham-Smith^  in  their  latest  paper  on  Canine  Piroplasmosis  and 
certain  blood  appearances  classed  under  the  term  haemiconia.  Some  experience,  however, 
in  this  class  of  work  is  essential.  In  freshly  shed  blood  the  bodies  are  invariably  of  a 
spherical  form,  and  look  not  unlike  young  malarial  parasites.  Bach  body  appears  of  a  lighter 
colour  than  the  corpuscle  containing  it,  has  a  well-defined  margin,  and  presents  a  faintly 
granular  aspect.  It  focusses  with  the  corpuscle,  and  is  apparently  embedded  in  the  exti'a- 
nuclear  substance  of  the  latter.  There  is  absolutely  no  sign  of  pigment.  For  a  long  time 
I  looked  in  vain  for  true  motility,  both  at  room  temperature  and  when  using  either  a  warm 
stage  or  a  Nuttall’s  thermostat  at  108°  F.  The  nearest  approach  to  it  was  a  slight  and  almost 
imperceptible  vibration.  Recently,  however,  I  saw  an  undoubted  “  body  ”  move  slowly  and 
steadily  almost  completely  round  its  corpuscle,  and  then  come  to  rest  close  to  the  point 
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'  Huge,  R.  (March  19th,  lOOH),  “Fur  Erleichterung  der  Mikroskopischen  Malaria-Diagnose.”  Drill, 
Woch.,  Vol.  XXIX. 

-  Nuttall,  G.  H.  F.,  and  Graham-Smith,  G.  S.  (October,  1900),  “  Canine  Piroplasmo.sis.”  Journal  of 
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whence  it  started.  There  was  no  possibility  of  error  in  this  observation,  wdiich  was  made  on  a 
blood  film  kept  at  108°  F.  in  the  microscope  thermostat.  These  intra-corpuscular  bodies  are 
very  resistant.  Thus  I  have  kept  a  fresh  film  for  three  days  at  room  temperature  and  yet  been 
alile  to  demonstrate  them.  In  some  cases,  indeed,  the  hasmoglohin  had  oozed  out  of  the 
corpuscles,  but  the  spherical  bodies  still  remained  in  situ  apparently  unchanged.  As  a  rule, 
however,  when  the  lilood  is  kept  the  bodies  become  more  granular  and  also  appear  to  increase 
in  size.  1  have  seen  a  condition  result  suggesting  a  breaking  down  and  disintegration  into 
granules.  The  appearance  of  free  spherical  forms  attempting  to  gain  an  entry  into  corpuscles 
described  hy  me'  in  an  earlier  paper  was  probably  an  error  in  observation,  for,  as  stated,  the 
presence  of  haemicouia  is  very  apt  to  deceive  one. 

The  blood  of  infected  Ijirds  taken  at  night  failed  to  reveal  anything  new.  .\ttempts  were 
made  to  crush  the  corpuscles,  but  in  the  absence  of  a  porcelain  ball-mill  this  is  a  very  difficult 
thing  to  do,  and  has  been  void  of  any  useful  results.  As  in  the  stained  blood,  so  in  tbe  fresh, 
there  is  no  evidence  of  the  infected  corpuscle  having  undergone  change.  A  common  measure¬ 
ment  for  the  unstained  bodies  is  2'8/i  in  either  diameter. 

Post  mortem. — Smears  from  the  heart’s  blood,  liver,  spleen,  lungs,  kidneys  and  bone- 
marrow,  show  the  bodies  to  he  present  in  the  red  cells  usually  much  in  the  same  numbers  as 
in  the  peripheral  blood.  The  appearances  presented  hy  them  are  also,  as  a  rule,  similar  to 
those  described,  save  that  in  the  lung  smears,  gaps  or  vacuoles  may  be  seen  in  the  red  cells, 
which  look  as  though  they  had  been  occupied  by  the  bodies,  and  that  these  latter  had,  so  to 
speak,  fallen  out  of  them  or  been  discharged  from  them.  If  so,  it  is  probably  in  the  form  of 
granules,  for  the  disintegrated,  granular  forms  are  sometimes  seen  in  considerable  numbers  in 
lung  smears.  The  significance  of  this  observation  will  be  discussed  anon.  Furthermore,  in 
the  bone-marrow  smears  there  has  been  seen  a  condition  suggestive  of  absorption  of  some  of 
the  bodies  by  the  large  phagocyte  mononuclears. 

At  an  early  period  it  seemed  as  though  this  condition,  like  spirochtetosis,  was  associated 
with  tick  infestation.  Accordingly,  gorged  female  ticks  and  larval  ticks  taken  from  birds  with 
severe  infection  were  dissected  according  to  Christophers’  method,  and  smears  made  of  the 
gorged  diverticula,  the  ovaries,  eggs  and  other  portions  of  the  internal  anatomy.  In  several 
cases  unaltered  bird’s  red  corpuscles  were  found  showing  the  bodies  either  unchanged  or  in 
the  granular,  “  spore  ’’-like  or  disintegrated  forms  sometimes  met  with  in  the  peripheral  blood. 
No  other  forms  were  found,  and  the  smears  made  from  the  eggs  and  ovaries  yielded  negative 
results.  Bed-l)ugs  [Cimc.x  macroccplialus)  were  also  fed  on  the  infected  fowls,  and  smears 
from  their  alimentary  tracts  showed  similar  appearances  to  those  presented  by  the  ticks.  The 
examination  of  lice  (Meiuipnu  sp.  ')  proved  negative. 

Attempts  to  transfer  these  bodies  from  the  sick  to  the  healthy  fowl  by  means  of 
ticks  failed. 

Nature  of  the  Condition  Discussed. — At  first,  and  indeed  for  a  long  time,  I  was  unable 
to  come  to  any  definite  conclusion  regarding  these  bodies.  It  was  evident  that  they  were 
blood  parasites  of  some  sort,  for,  after  careful  consideration,  I  was  able  to  assure  myself  that 
they  did  not  represent  any  degenerative  condition  of  the  corpuscles  associated  with  vacuolation 
or  extrusion  of  nuclear  substance,  and  also  that  they  were  not  of  the  nature  of  Cropper’s 
bodies,  which,  for  one  thing,  can  only  be  stained  with  difficulty. 

The  appearance  in  the  fresh  blood,  the  results  obtained  by  the  modified  Eoss’  method  of 
staining  and  the  general  arrangement  of  the  stained  parasites  in  the  corpuscles,  together 
with  their  association  with  a  definite  illness,  all  convinced  me  that  I  w’as  dealing  with  some 
form  of  pathogenetic  blood  parasite.  I  asked  myself  if  the  condition  could  be  post-spirillary, 

'  Balfour.  A.  (May  1st,  1!)07),  “  A  I’cruliar  Blood  Condition,  probably  Parasitic,  in  Sudanese  Fowls.” 
Journal  of  Tropical  Medicine  and  Hygiene. 
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hut  at  that  time  thought  that  any  such  state  must  be  of  the  nature  of  a  corpuscular 
degenei'atiou.  I  knew  that  eoccoid  bodies  had  been  found  in  the  blood  after  relapsing  fever 
in  man,  and  I  also  knew  that  these  were  stated  to  occur  free  in  the  plasma. 

.\t  the  early  stage  of  the  work  I  was  not  aware  of  von  Prowazek’s  observations  on  the 
invasion  of  the  red  corpuscles  by  Sp.  galliiiarum,  and  indeed  it  was  not  until  I  had  worked 
out  the  problem  that  I  became  acquainted  with  his  researches.  At  this  time  also  Breinl’s  ' 
work  on  intra-corpuscular  forms  of  Sp.  duttoni  had  not  been  published,  and  for  a  time  I  went 
astray  and  was  inclined  to  think  that  I  had  found  a  peculiar  form  of  piroplasmosis  in  the 
fowl.  There  were  many  facts  to  favour  such  a  view,  hut  I  was  never  perfectly  satisfied  with 
its  correctness,  for,  morphologically,  many  of  the  bodies  would  not  answer  to  any  known  form 
of  piroplasm  and  I  could  find  no  developmental  stages  in  the  ticks. 

Blood  was  collected,  together  with  sterile  citrate  solution,  in  sterile  glass  tubes  which 
were  sealed  and  kept  either  at  37°  C.  or  at  laboratory  temperature.  The  bodies  either 
remained  unchanged,  and  could  easily  he  recognised  after  the  lapse  of  three  days,  or  they 
underwent  the  same  change  as  in  the  ticks  and  bed-bugs,  breaking  up  into  small  deeply- 
staining  dots,  which  formed  something  like  irregular  and  tiny  rosettes.  When  bacterial 
contamination  occurred  the  bodies  speedily  disappeared. 

1  had  recourse  to  inoculation  experiments.  These  sometimes  failed,  sometimes 
succeeded.  In  the  former  case  I  thought  that  I  must  have  employed  immune  birds,  Imt 
the  fact  that  I  was  able  to  reproduce  the  condition  in  some  of  the  inoculated  birds  helped 
to  keep  me  from  getting  at  the  truth.  Failure  attended  inoculation  of  gerhils  and  of  a  toad 
{Biifo  rcgidaris) ;  I  applied  for  assistance  to  several  authorities,  but  without  success.  The 
condition  seemed  to  puzzle  everyone.  Professor  Laveran,  from  a  study  of  stained  prepara¬ 
tions,  suggested  that  it  might  he  a  coccal  invasion  analogous  to  the  bacillary  invasion  of  the 
erythrocytes  of  frogs  {Rana  escxdcnta)  first  described  by  Kruse,  and  then  l)y  himself.^  A 
study  of  the  drawings  of  this  condition  showed  a  certain  similarity,  hut  I  was  unalde  to 
subscribe  to  this  hypothesis. 

On  returning  from  leave  in  1907,  I  set  myself  to  solve  the  problem,  and  as  I  was 
approaching  the  solution  Dr.  Sambon  decided  the  matter  by  declaring  that  these  bodies, 
specimens  of  which  I  had  given  him,  were  really  intra-corpuscular  forms  of  the  spirochaste. 
I  had  come  to  the  same  conclusion,  especially  since  I  had  seen  the  papers  of  BreinF®  and 
von  Prowazek,  but  it  was  Sambon’s  announcement  which  served  to  confirm  my  opinion 
and  dispel  my  doubts.  It  is  only  strange  that  I  should  not  have  recognised  this  at  an 
earlier  date,  but  I  now  know  that  my  failure  was  due  to  insufficient  staining  of  the  blood 
for  spirochietes,  to  press  of  other  work  which  prevented  me  working  steadily  at  the  subject 
and  weighing  the  evidence  I  had  collected,  and  also,  in  part,  to  lack  of  necessary  intuition. 

IMoreover,  although  I  ^  considered  the  question  of  any  association  of  the  condition  with 
spirochmtosis,  I  was  rather  led  astray  by  the  following  experiment  in  December,  1906. 

A  hen,  seemingly  recovered  from  spirochmtosis,  and  apparently  with  no  parasites  in  its 
blood,  was  put  in  a  cage  which  contained  a  fowl  suffering  from  the  condition  which  has  just 
been  described.  It  was  liable  to  be  attacked  by  ticks  and  their  progeny,  and,  indeed,  ticks  were 
fed  on  it  in  connection  with  work  on  spirochastosis.  .\bout  eight  days  after  its  recovery  (?)  from 
the  latter  I  was  surprised  to  find  for  the  first  time  many  of  these  curious  intra-corpuscular 
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bodies  in  the  blood.  It  again  became  sick  and  drowsy,  and  harboured  these  bodies 
for  a  month.  They  gradually  lessened  in  numbers,  however,  and  eventually  entirely 
disappeared,  the  bird  recovering  completely.  Naturally,  perhaps,  I  regarded  this  as  proof 
that  fowl  No.  1  had  been  infecced  from  fowl  No.  2,  and  that  the  ticks  had  transmitted  the 
disease.  The  result  of  this  experiment  coloured  my  views  of  the  condition  for  a  long  time, 

and  it  never  occurred  to  me  that  in  fowl  No.  2  1  was  working  with  a  bird  which  was 

already  in  the  same  condition  as  that  into  which  fowl  No.  1  fell,  i.e.  a  bird  which  had 
previously  suffered  from  spirochaetosis  and  had  passed  into  what  I  now  term  the  “  after  phase  ” 
of  that  condition.  Doubtless  had  I  stained  the  blood  of  fowl  No.  1  for  a  sufficient  time 
I  would  have  found  a  few  spirochtetes  in  it,  and  I  might  have  witnessed  them  co-existing 
with  the  bodies.  Possibly  I  did  not  examine  the  fresh  blood  with  sufficient  frequency,  and 
altogether  this  case  points  a  useful  lesson  in  blood  w'ork  in  the  Tropics,  and  reveals  its 
pitfalls  and  the  danger  of  drawing  any  conclusion  from  a  single  experiment,  however  definite 
its  results  may  appear. 

The  following  observations  were  those  which  led  me  to  what  I  believe  is  a  correct 
conclusion,  and  which  coincides  with  Dr.  Samhon’s  opinion  ; — 

1.  I  noticed  that  fowls  which  recovered  from  spirochaetosis,  very  often  after  the  lapse  of 

a  few  days,  exhibited  these  bodies  in  their  bloods. 

2.  I  found  that  the  spirochaetes  either  did  not  wholly  disappear  from  the  perijiheral  blood 

at  the  crisis  or,  if  they  did  so,  that  they  reappeared,  and  synchronously  with  their 

reappearance  that  these  bodies  showed  tbemselves  in  the  corpuscles. 

3.  It  was  noticeable  that  no  fowl  with  these  Ijodies  in  its  hlond  could  he  inoculated  with 

spirochaetosis. 

4.  The  ilisease  associated  with  the  presence  of  these  l)odieS  in  the  blood  presented 

symptoms  closely- resembling  those  of  spirochaetosis,  and  which  might  (ptite  well  he  due 
to  a  suh-acute  or  chronic  form  of  the  disease. 

5.  There  were  no  characteristic  post  mortem  appearances. 

G.  The  general  l)lood  condition  closely  resemhled  that  found  in  spirochaetosis. 

7.  The  morphology  and  staining  reactions  of  the  bodies  could  perfectly  well  be  explained  on 

the  hypothesis  that  they  were  spirooha5tes  which  had  entered  the  corpuscles,  had  coiled 
up  in  them  or  l)ecome  encysted  in  them,  had  broken  down  or  contracted,  and  eventually 
had  hecome  broken  up  into  granules.  The  gap  sometimes  seen  in  the  corpuscular 
envelope  could  also  be  explained  on  this  basis. 

8.  The  morphology  and  staining  reactions  could  not  be  satisfactorily  explained  on  any  other 

hypothesis.  The  bodies  did  not  exactly  resemble  piroplasmata,  were  unlikely  to  be  a 
new  form  of  ha3matozoon,  did  not  seem  to  be  of  a  bacterial  nature  as  evidenced  by 
examination  of  the  fresh  blood,  were  certainly  not  due  to  degeneration  or  vacuolation, 
and  bore  no  resemblance  to  Cropper’s  bodies. 

9.  It  was  found  that  von  Prowazek  had  descril)ed  a  somewhat  similar  condition  resulting 

from  the  invasion  of  the  red  corpuscles  of  fowls  l)y  Sp.  gallinarum,  while  during  the 
course  of  the  investigation  Breinl  *  described  an  endoglobular  stage  of  Sp.  duttoni 
in  the  rat,  and  Lingard  recorded  the  fact  that  he  had  seen  spirochaetes  enter 
erythrocytes, 

10.  Eeeently  I  discovered  in  geese  a  condition  precisely  similar  to  that  obtaining  in  fowls — 

i.e.  a  spirochaetosis  followed  by  the  appearance  of  the  intra-corpuscular  bodies,  the 
symptoms  of  the  associated  disease  closely  simulating  those  seen  in  fowls  {vide  infra). 

'  Breinl,  A.  (November  ‘Jth,  1907),  “  On  the  Morphology  and  Life-History  of  Spirocluvta  duttoni.”  Annals 
of  Tropical  Medicine  and  Parasitology,  Series  T.M.,  Vol.  I.,  No.  3. 
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11.  Eventually  I'  witnessed  under  the  microscope  in  a  few  cases  the  entry  of  spirochetes 
into  red  blood  corpuscles,  and  in  one  instance  the  formation  of  a  body  very  closely, 
though  not  exactly,  resembling  those  described  in  the  fresh  blood  of  infected  birds. 

I  tbink,  therefore,  the  chain  of  evidence  is  now  complete,  and  before  going  on  to  describe 
one  or  two  cases  in  detail  and  to  discuss  some  aspects  of  the  condition  and  refer  to  its  treat¬ 
ment,  it  may  be  interesting  to  refer  brielly  to  the  work  of  the  above-mentioned  authors. 

Taking  Lingard  first,  apart  from  the  observation  above  noted,  he  described  and  figured® 
certain  “  23rotozoic  ”  forms  in  the  blood  of  cattle  in  India,  which  I  think 'might  possibly  be 
exjjlained  on  the  sujjposition  that  they  are  endoglobular  forms  of  the  sjjirochmtes  discovered 
by  Lingard  himself  in  Indian  bovines. 

Moreover,  in  this  connection  one  would  note  that  the  so-called  cytamoeba  of  the  frog, 
observed  by  the  Liverpool  observers^  in  West  Africa,  is  exceedingly  like  some  of  tbe  bodies 
in  fowls’  corpuscles.  I  should  think  it  is  quite  possible  that  it  may  really  represent  an 
endoglobular  stage  of  a  sijirochaete. 

Breinl  described  and  figured  Sp.  duttoni  lying  in  the  substance  of  the  red  corpuscles,  but 
the  appearance  is  totally  unlike  anything  met  with  in  fowls,  the  parasite  being  in  the  form 
of  a  looped  S2)iral  thread  or  skein,  and  apparently  not  undergoing  any  contraction  or 
encystation.  At  the  same  time  Breinl  noted  that  in  the  spleen  and  liver  the  spirochaetes 
formed  skeins  which  became  encysted  forms  that  broke  u^i  into  small  red  granules  {vide 
Review  Supplement,  “  SjrirochEetosis,”  page  191). 

Prowazek’s  paper  is,  however,  the  most  important.  He  first  saw  the  entry  of  the 
spirochmtes  into  the  red  blood  corpuscles  in  a  test-tube  experiment  where  very  diluted 
inactive  serum  was  added  to  spirochsete  material  which  had  been  washed  and  centrifuged 
twice,  and  therefore  contained  little  complement.  Under  such  conditions  it  was  easy  to 
observe  that  the  jiarasites  actually  migrated  into  the  red  corpuscles,  as  in  some  cases  the 
corpuscles  had  died  and  were  “  thrown  ”  to  and  fro  by  the  very  mobile  spirochmtes.  In  some 
oases  the  parasite  transformed  the  erythrocyte  into  the  shajie  of  a  2>ear.  Later,  this  stage  was 
recognised  in  cover-slip  preparations  or  in  hanging  drop,  and  to  a  less  extent  in  quickly  dried 
films.  It  was  noted  that  the  sjrirochietes  entered  the  corpuscles,  singly  or  two  together  or, 
but  seldom,  in  threes,  and  moved  in  the  corpuscles  in  a  circle  in  a  very  lively  manner,  quite 
different  to  that  exhibited  by  the  parasites  in  the  free  serum. 

Prowazek  was  inclined  to  regard  this  behaviour  as  the  formation  of  a  special  resting 
stage,  but  noted  that  nothing  definite  could  be  determined  until  it  had  been  studied  in  the 
tick.  The  sjDirochffites  were  observed  to  migrate  into  old  as  well  as  into  the  young  corj)uscles, 
which  are  more  oval  and  have  various  kinds  of  granules  in  them.  In  some  instances  the 
parasites  were  also  seen  to  leave  the  corpuscles  they  had  entered.  All  these  apjiearances  are 
well  illustrated.  This  cell  parasitism,  like  that  met  with  in  Treponema  and  Sj).  anodontce, 
tended  to  confirm  Prowazek  in  his  view  that  Sp.  yallinarum  was  a  protozoon  and  not  one  of 
the  bacteria ;  but  we  must  not  lose  sight  of  Kruse’s  observations  on  bacillary  invasion  already 
cited. 
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In  this  paper  also  Prowazek  enters  very  fully  into  the  morphology  of  Sp.  gallinarum, 
specially  mentioning  the  a^Jparent  conjugation  of  thin  and  broad  forms,  or  of  the  S2)herical 
masses  of  protoplasm  which  may  be  formed  upon  the  spirochaetes.  When  on  two  different 


‘  Balfour,  A.  (February  1st,  11108),  “  Spirochaetosis  in  Sudanese  Fowls.”  Journal  of  Tropical  Medicine 
and  Hygiene. 

-  Lingard,  A.  (July,  1007),  “  Some  Forms  of  Spirochaitosis  met  with  in  Animals  in  India.”  Journal  of 
Tropical  Veterinary  Science^  Vol.  II.,  No.  3. 

“  Annals  of  Tropical  Medicine  and  Parasitolo  (jy  (December  9tli,  1907),  Series  T.M.,  Vol.  I.,  No.  3. 


54 


SPinOCH.ETOSIS  OF  SUDANESE  FOWLS 


A  comparison 


Possible  intra- 

corpusciilar 

fission 


Exit  from 
corpuscles 
never 
witnessed 


Illustrative 

cases 


parasites  these  may  unite  and  mingle,  and  suggest  resting  stages  prior  to  peculiar  sexual 
processes.  .Ml  this,  however,  requires  confirmation,  and  need  not  he  further  discussed  at 
present.  Personally,  save  in  one  instance  (Fowl  I.,  vide  infra),  I  have  not  seen  these  proto¬ 
plasmic  halls  in  the  case  of  the  Sudan  spirochaete. 

I  have  studied  Prowazek’s  paper  and  diagrams  closely,  aud  have  come  to  the 
conclusion  : — 

1.  That  in  the  Sudan  spirochiete,  cell-parasitism  is  much  more  frequent  than  in  the  case  of 

the  Sp.  cjallinaruni  strain  with  which  he  worked.  Indeed,  it  appeai'ed  to  be  the  rule 
rather  than  the  exception,  and,  if  carefully  looked  for,  will  he  found  in  nearly  every 
case  which  recovers  from  the  acute  disease. 

2.  The  cell  infection  is  often  much  more  severe  in  the  case  of  the  Sudan  spirochiete,  and 

multiple  invasion  is  common.  A  glance  at  Plate  VI.,  fig.  1,  will  confirm  this  statement. 
At  the  same  time  I  will  not  go  so  far  as  to  say  that  each  of  the  bodies  in  the  corpuscle 
represents  a  spirochaete,  which,  let  us  say,  has  passed  into  a  resting  stage.  In  the 
fresh  Idood  I  have  seen  appearances  which  suggest  that  the  spirochaete  may  undergo 
transverse  division  at  several  points  within  the  corpuscle,  and  that  each  segment  then 
contracts  and  encysts,  forming  the  smaller  class  of  the  endoglohular  bodies.  Apart 
from  what  has  been  seen  this  would  explain  some  of  the  peculiar  appearances  and  the 
great  difference  in  size  and  shape  which  exists  between  the  bodies.  In  some  cases 
they  are  produced  by  a  complete  parasite,  which  has  become  coiled  up,  and  the  central 
core  of  which  has  degenerated ;  in  others  they  represent  fragments  of  a  spirochaete 
which  has  divided  into  several  parts,  each  part  tending  to  contract  and  possibly  encyst. 
May  not  this  also  explain  the  reason  for  the  apparent  breaks  or  gaps  seen  in  stained 
specimens  of  the  spirochaete,  these  being  the  points  at  which  the  intra-corpuscular 
fission  takes  place  ? 

3.  It  is  possible  that  the  spirochaetes  may  leave  the  corpuscles,  but  I  have  never  seen  this 

occur.  I  have,  however,  witnessed  one  of  the  spherical  bodies  bulging  out  the  envelope 
of  the  corpuscle  as  though  it  were  endeavouring  to  get  free. 

One  has  to  ask.  Is  this  a  new  species  of  spirochsete  ?  Does  its  life-history  entitle  it  to  be 
classed  separately  from  Sp.  gallinarum'i  Before  dealing  with  this  aspect  of  the  subject,  about 
which  little  can  in  any  case  be  said,  it  will  be  well  to  record  more  fully  some  of  the  cases 
observed. 

In  the  first  place  we  take  a  fowl  (Hen  20),  the  temperature  chart  of  which  has  been 

given  {2>age  47).  This  was  a  bird  whicli  came  in  when  in  the  “  after  phase,”  and  the  following 

are  the  notes  upon  its  condition  and  subsequont  history 

Case  I.  January  1907.  White  and  speckled  fowl  brought  in  from  the  market, 

Khartoum.  Very  ill  and  extremely  emaciated.  Masses  of  the  larvae  of  Argas  persicus 

adhering  to  the  bare  patches  of  skin  under  its  wings  ;  smelt  foully  ;  was  anaemic  and  suffering 

from  tremors  of  the  body.  The  blood  showed  that  there  was  very  heavy  infection  of  the  red 
cells,  often  multiple.  The  fresh  blood  was  preserved  for  several  days  between  slide  and 
cover  glass,  but  nothing  special  was  noted. 

In  this  case  also,  as  in  others,  wet  films  were  fixed  by  osmic  acid  or  in  Flemming’s 
fixative ;  but  these  measures  produced  no  change  in  the  appearance  of  the  bodies,  and  failed 
to  yield  any  fresh  information. 

January  20th.  A  considerable  quantity  of  citrated  blood  inoculated  subcutaneously  into 
Fowl  21  with  negative  results.  Either  Fowl  21  was  immune,  or  the  blood  is  not  infective 
in  the  “  after  phase  ”  when  no  free  spirochoetes  are  present  in  it.  As  mentioned,  however, 
inoculation  has  several  times  proved  successful  during  the  “  after  phase,”  hut  I  am  inclined 
to  think  that  in  these  cases  undetected  free  spiroclnetes  must  have  been  present  in  the  blood 
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used  for  inoculation,  as  well  as  the  endoglobular  forms.  The  point  is  a  little  difficult  to  decide, 
owing  to  the  presence  of  so  many  immune  birds,  and  this  difficulty  could  only  be  obviated 
Ijy  rearing  a  special  lot  of  chickens  and  employing  them  in  the  work.  I  hope  to  carry  out 
investigations  in  this  direction. 

January  1.1st.  Bird  distinctly  stronger  and  improved  in  condition,  no  doubt  owing  to 
care  and  good  feeding  ;  but,  on 

January  loth  an  enormous  infection  was  present,  and  in  many  corpuscles  as  many  as 
five,  six,  or  seven  bodies  were  present.  As  indicated,  this  may  not  represent  invasion  by  a 
corresponding  number  of  spirochsetes. 

After  this  the  infection  seemed  to  diminish  in  severity,  no  doubt  because  some  of  the 
incorporated  spirochetes  had  broken  down  and  been  discharged  as  tiny  granules  from  the 
corpuscles.  The  blood  was  examined  every  day  till 

February  7th,  when  a  distinct  increase  in  the  number  of  bodies  was  apparent. 

February  Dth.  A  great  infection  was  visible.  The  bird  was  somnolent  and  prostrate. 
Death  occurred,  preceded  by  a  marked  fall  of  temperature  and  convulsions. 

Post  mortem. — There  was  no  gross  lesion  of  any  kind  visible.  Neither  spleen  nor  liver 
was  enlarged.  There  was  some  congestion  of  the  renal  vessels,  and  the  kidneys  had  a  mottled 
appearance. 

Smears  were  made  from  the  heart’s  blood,  lungs,  liver,  spleen,  kidneys,  cerehro-spinal 
fluid  and  bone-marrow.  The  last  named  was  dark  red  and  fluid.  In  all,  the  bodies  were 
present  in  the  red  cells.  The  lung  smears  were  the  most  interesting.  In  these  many 
corpuscles  were  seen  in  which  the  extra-nuclear  cytoplasm  had  aj^parently  vanished,  l)ut  where 
large,  irregular  forms  of  the  bodies  still  remained,  doubtless  retained  by  an  unstained  envelope 
from  which  the  haemoglobin  had  escaped.  The  substance  of  the  bodies  was  broken  up  into 
little  rods  and  dots  which  took  on  the  chromatin  stain.  Some  of  these  bodies  were  4  p  in 
either  diameter. 

In  this  case  and  in  two  others  I  was  able  to  study  sections  of  the  spleen,  lung,  liver  and 
kidney.  The  tissues  were  fixed  in  perchloride  of  mercury  and  alcohol,  embedded  in  paraffin, 
and  stained  with  Leishman  and  eosin-haematoxylin.  Beyond  what  appeared  to  be  a  kind 
of  chronic  venous  congestion,  I  could  detect  nothing  abnormal,  save,  perhaps,  in  the  liver  of 
Hen  20,  where  there  was  a  marked  leucocyte  infiltration  round  the  periphery  of  the  lobules 
and  extending  into  them  between  the  cells. 

I  compared  these  sections  with  those  prepared  from  the  organs  of  a  healthy  fowl. 

The  next  cases  are  of  greater  interest  because  the  condition  was  followed  through 
from  the  acute  stage  to  the  “  after  phase,”  and  some  interesting  inoculation  experiments  were 
performed. 

Case  II. — Foivl  I. — December  lind,  1907.  Admitted  suffering  from  spirochajtosis. 
Infection  severe  and  bird  distinctly  ill. 

December  23rd.  Spirochsetes  numerous.  Blood,  about  5  c.c.  in  each  case,  taken  froyi 
wing  vein  and  inoculated  into — 

(а)  Fowl  33,  which  showed  a  large  number  of  intra-corpuscular  forms ; 

(б)  Fowl  J,  which  showed  intra-corpuscular  forms  in  very  small  numbers. 

N.B. — In  neither  case  was  the  inoculation  successful. 

December  16th  The  crisis  had  occurred,  and  all  the  spirochsetes  had  vanished  from 
the  blood.  About  5  c.c.  were  inoculated  into— 

(i)  Fowl  K,  a  healthy  young  bird. 

N.B.  -  Eesult  negative. 

From  December  loth  to  December  19th,  the  bird  improved  in  health,  ami  the  exiunina- 
tion  of  its  peripheral  blood  was  uniformly  negative,  both  as  regards  free  spirochsetes  and 
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enclo-glohular  forms.  The  Irlood  was  not  again  examined  till  Januarij  ls^,  lilOS,  when 
spirochietes  were  again  found  present  in  considerable  numbers,  and  a  few  endo-glohular  forms 
were  also  found. 

January  2nd.  Condition  much  the  same,  hut  the  number  of  intra-corpuseular  forms  had 
increased.  In  fresh  films  a  curious  appearance  was  seen  as  if  stationary  but  “  rippling  ” 
parasites  had  surrounded  a  colourless  nucleated  cell  (probably  an  erythrocyte,  which  had  lost 
its  hcemoglol)in),  and  had  formed  a  kind  of  girdle  round  it.  No  further  change  was  noticed 
though  tlie  blood  was  under  observation  for  a  long  time.  In  blood  examined  microscopically 
in  a  Nuttall's  thermostat  a  spirochajte  was  distinctly  seen  to  penetrate  into  a  red  cell,  and  to 
Ijreak  up  into  four  colourless,  motionless  short  rods.  No  further  change  was  noticed  until  the 
whole  corpuscle  shrunk  and  disintegrated.  In  blood  kept  sealed  up  under  the  cover  glass 
for  some  time,  and  then  smeared  and  stained,  the  ap2)earances  shown  in  Plate  VI.,  tig.  2,  were 
exhibited.  In  one  corpuscle  a  large  form  is  seen  enclosing  in  its  loop,  portions  of  the  extra- 
nuclear  portion  of  the  red  cell,  which  is  evidently  becoming  vacuolated.  Prior  to  this  I  had 
thought  these  large  forms  w'ere  late  stages  in  the  history  of  what  I  fancied  was  a  special 
parasite,  but  this  indicated  to  me  that  the  appearance  was  really  due  to  the  incorporated 
spirochajte,  soon  after  its  entry,  having  formed  a  loop  before  contracting  and  producing 
vacuolation  of  the  red  cell. 

In  another  corpuscle  a  spirochuete  is  seen  attached  at  one  end  to  what  is  either  a  solid 
spherical  body  or  one  of  the  protoplasmic  balls  described  by  Prowazek. 

About  o  c.c.  of  blood  again  inoculated  subcutaneously  into 

(ii)  Fowl  K,  which  had  remained  quite  healthy  and  with  normal  blood. 

N.B. — Fowl  K  was  found  to  be  infected  on  December  Dh,  when  it  showed  a  small  number 
of  spiroebaetes  in  its  blood,  and  eventually  passed  into  the  “  after  phase.”  Its  history  will  be 
detailed. 

On  tbis  date  {.Tanuanj  2nd)  it  was  also  noted  that  many  of  the  spirocha3tes  in  the  blood 
of  Fowl  I.  were  applied  end  to  end.  No  clumps  were  seen. 

December  2nd.  All  the  free  spirochaetes  had  again  vanished  and  the  number  of  intra- 
corpuscular  forms  had  increased. 

By  December  5ih,  the  number  of  bodies  had  greatly  increased,  and  by  December  6th, 
appearances  suggesting  multiple  infection  were  common.  All  this  time,  even  after  prolonged 
staining,  and  repeated  and  prolonged  examination,  no  spirochietes  could  be  found,  nor 
did  they  ever  reappear  in  the  peripheral  blood. 

December  8th.  On  this  day  an  enormous  increase  of  the  bodies  was  found.  Tbe  bird 
was  worse,  and  one  eye  had  become  inflamed,  a  condition  which  resulted  in  perforating  ulcer 
of  the  cornea. 

After  this  the  history  is  one  of  progressive  anremia  and  weakness  wdthout  much  change 
in  the  blood  condition,  until  the  bird  died  on  January  15th,  1908,  twenty-five  days  after  being 
admitted  with  spirochrelosis,  and  fifteen  days  after  the  commencement  of  the  ‘‘  after  phase  ” 
i.c.  the  finding  of  intra-corpuscular  spirochaetes. 

Smears  w'ere  made  from  the  lung,  liver,  spleen,  and  bone-marrow.  The  lung  smears 
alone  presented  anything  of  special  note,  and  here  it  was  quite  evident  that  the  bodies  had  in 
many  instances  Ijeen  discharged  from  the  corpuscles,  leaving  large  vacuoles  in  them.  That  this 
w-as  the  case  was  further  evidenced  by  the  large  number  of  bodies  broken  up  into  granules. 
The  appearance  was  that  of  a  vacuole,  with  its  edge  staining  a  deep  purple  colour  and  its 
interior,  if  one  can  speak  of  the  interior  of  a  vacuole,  being  partly  tilled  with  the  granular 
debris  of  the  central  core  of  the  parasite.  What  may  have  been  free  granules  were  also  seen 
in  the  smears.  Portions  of  the  organs  were  prepared  and  kept  embedded  in  jjaraffin,  but 
these  were  most  unfortunately  all  lost  in  the  fire  on  May  11th. 
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Case  III. — Fowl  K.  Young  healthy  bird. 

December  '26th.  Inoculated,  as  noted,  with  negative  results,  with  post-critical  blood  of 
Fowl  I. 

January  1st,  1908.  Again  inoculated  with  blood  of  Fowl  I.  containing  spirochetes  both 
free  and  intra- corpuscular. 

January  ith.  Found  infected  with  free  forms  of  spirochete  only. 

January  iith.  No  free  spirochetes  could  he  found,  but  in  one  tilni  two  undoubted 
intra-corpuscular  forms  were  found.  Bird  seemed  well.  Weight,  940  grams.  Tempera¬ 
ture,  107-7°  F. 

January  1th.  Neither  form  of  spirochete  found  to-day,  despite  a  long  search  and  heavy 
staining. 

January  Hth.  Temperature  108-6°  F.  Very  interesting  specimens.  In  the  fresh  blood, 
at  room  temperature,  a  spirochete  was  seen  to  enter  a  corpuscle,  hut  the  formation  of  the 
intra-corpuscular  form  was  not  observed. 

In  fresh  blood,  kept  in  the  thermostat  at  the  fowl’s  temperature,  a  spirochete  was 
distinctly  seen  coiled  up  at  one  end  of  a  corpuscle  and  evidently  in  the  (irocess  of  forming  one 
of  the  endo-globular  bodies.  The  spirochetes  had  therefore  recurred. 

A  well  marked  ribbon  form,  with  chromatin  dots,  a  break  in  the  middle  and  filiform 
e.xtreniities  was  seen.  There  were  numerous  “  tangles  ”  in  which  the  chromatin  dots  in  the 
central  cores  were  very  evident. 

January  9th.  The  appearances  were  the  same.  5  c.c.  of  citrated  blood  were  inoculated  into 

(a)  Fowl  Ij,  which  appeared  to  be  healthy. 

On  January  Wth  this  bird  showed  a  few  intra-corpuscular  forms,  but  as  it  had  never 
shown  spirochaetes  it  is  probable  that  the  bird  had  not  been  a  clean  one,  i  e.  had  been 
recovering  from  a  spirochiete  infection,  and  that  the  bodies  had  been  missed.  This  shows  one 
of  the  difficulties  attending  the  work  in  a  place  where,  though  the  disease  is  common,  the 
infection  may  be  very  slight,  especially  towards  recovery  from  the  “  after  phase.” 

Fowl  K  never  became  very  ill.  It  had  the  disease  in  a  mild  form,  though  it  presented 
a  good  many  intra-corpuscular  forms  in  its  blood.  Nothing  of  special  note  was  observed  till 

January  16th,  when  a  great  diminution  in  the  number  of  the  bodies  was  found.  This 
continued.  On 

January  26th,  scarcely  any  could  be  found.  Weight  820  grams.  By 

yiarch  22nii,  the  liird  had  liecome  strong  and  well,  and  weighed  995  grams.  On 

April  16th,  it  was  again  inoculated  with  the  blood  of  a  fowl  suffering  from  severe  acute 
spirochaetosis,  but  it  proved  immune,  although  on  one  occasion — on  April  20th — a  single  intra- 
corpuscular  form  was  noticed. 

As  it  is  far  more  common  to  get  birds  in  the  “  after  phase  ”  than  when  they  have 
spirochsetes  in  the  blood,  and  as  the  latter  condition  can,  as  mentioned,  be  readily  prevented  and 
cured,  experiments  were  begun  to  find  if  the  exhibition  of  ‘Orsudan’  could  save  birds  suffering 
from  a  severe  “after  phase.”  Unfortunately  the  work,  which  had  not  advanced  very  far, 
was  interrupted  by  the  fire,  and  there  is  no  use  detailing  the  few  cases  treated.  One  point 
only  may  be  mentioned,  that  the  ‘Orsudan’  seemed  to  stimulate  the  leucocytes  to  phagocytic 
action,  for  what  seemed  to  be  intra-corpuscular  forms  were  found  in  the  mononuclears. 

Mention  has  been  made  of  a  similar  condition  in  geese.  I  believe  it  is  due  to  the  same 
spirochaete.  At  least  the  disease  runs  a  similar  course,  though  in  goslings  tender  feert  and 
paresis  or  paralysis  of  the  legs  is  a  marked  symptom.  We  know  that  geese  can  be  infected 
with  Sj).  gallinarum,  and  the  fact  that  geese,  after  showing  free  spirochsetes  in  the  l)lood, 
exhibited  the  same  intra-corpuscular  bodies  as  the  fowls,  heliJed  me  to  the  ultimate  diagnosis. 
One  is  inclined  to  doubt  the  existence  of  a  special  Sp.  anscrina,  and  it  is  worth  noting 
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that  in  a  gosling  dead  of  the  disease  I  found  in  the  spleen  a  caseous  nodule  similar  to 
the  caseous  yellow  gi'anulations  described  in  the  livers  of  geese  which  have  succumbed  to  the 
attack  of  Sjj.  anscrina. 

There  is  probably  one  special  avian  spirochiete  for  domestic  birds  at  least,  which  was  fii'st 
named  Sp.  (jalUnarum.  I  do  not  think  I  can  claim  to  have  found  a  new  species  in  the  Sudan 
spirochete,  solely  on  account  of  its  great  tendency  to  cell -parasitism.  This  is  certainly  much 
more  marked  than  in  Prowazek’s  cases,  but  may  perhaps  be  explained  by  the  different  breed 
of  fowls  or  the  different  climatic  conditions.  It  may  have  something  to  do  with  changes 
undergone  in  the  tick.' 

I  regard  this  “  after  phase  ”  as  a  definite  stage  in  the  life-history  of  the  parasite.  As 
Prowazek  says,  it  may  be  a  true  resting  stage,  and  I  am  inclined  to  think  that  it  provides  for 
re-infection.  The  tiny  granules  into  which  the  intra-corpuscular  forms  break  up  may  possibly  be 
of  a  “spore”  nature,  and  play  a  part  in  the  lung,  where,  as  noted,  they  are  most  commonly  found. 

Breinl’s  hypothesis  mentioned  in  the  Eeview  Supplement  {page  191)  is  interesting  in  this 
connection,  but  at  present  little  definite  can  be  said,  and  owing  to  the  minute  size  of  the 
granules  it  will  he  a  matter  of  extreme  difficulty  to  find  out  what  becomes  of  them.  I  had 
hoped  by  an  examination  of  sections  to  determine  something  regarding  them,  but  the  tissues 
were  lost.  After  the  fire,  however,  the  tissues  of  one  fowl  with  a  small  intra-corpuscular 
infection  were  secured,  and  Dr.  Wenyon  kindly  examined  them  for  me  at  the  London  School, 
fixing  and  staining  in  block  by  Levaditi’s  method.^  The  sections,  unfortunately,  yielded  no 
information. 

As  regards  the  season  of  the  year  when  spirochaetosis  is  most  common,  1  can  give  no 
opinion.  It  seems  to  occur  all  the  year  round.  At  any  time  almost,  birds  in  the  “after phase” 
can  be  found  in  the  market  at  Khartoum,  but  it  is  not  easy  to  pick  up  a  bird  with  the  free 
forms  in  its  blood,  or  one  with  a  large  infection  at  the  intra-corpuscular  stage.  That  the 
condition  is  one  of  great  importance  there  can  be  no  doubt,  in  a  country  where  there  is  a 
large  trade  in  fowls,  and  where  these  birds  and  their  eggs  form  specially  valuable  articles 
of  diet,  as,  indeed,  is  the  case  in  most  tropical  countries.  There  is  no  evidence  of  any 
human  disease  being  associated  with  the  condition  in  fowls. 

I  am  indebted  to  Dr.  Beam  for  the  excellent  photographs  of  the  sick  birds,  and  to 

Dr.  Wenyon  and  Captain  Olver  for  kindly  discussing  the  matter  with  me.  Professor  Laveran 

and  others  also  were  good  enough  to  take  an  interest  in  the  subject,  while,  as  stated. 

Dr.  Sambon  recognised  the  true  nature  of  the  condition  before  I  had  got  together  ail  my 

proofs,  and  while  I  was  still  in  some  doubt  as  to  its  precise  significance. 

Koutinj;  Work 

The  following  is  a  list  of  the  various  examinations  conducted  in  the  bacteriological 
laboratory  since  the  last  list  was  compiled  for  the  Second  Report.  .411  entomological 
examinations  and  reports  on  plant  diseases  have  been  performed  by  Mr.  King  and  are  not 
included. 

The  period  of  work  covered  is  twenty  mouths  : — 

(a)  Morbid  secretions  and  exertions  ...  ...  ...  28 

(/-)  Blood  .  253 

{(■)  Bacteriological  apart  from  {n)  ...  ...  ...  ...  48 

'  recent  jjaper  in  the  Journal  of  Tropical  Medicine  and  Ili/yienc  (August  1st,  1908),  mentions  the  discovery 
of  fowl  spirochaitosis  by  G.alli-Viilerio  in  Tunis,  .and  suggests  th.at  the  North  Afric,an  dise.ase  is  di.stinet  from  that 
met  with  in  Brazil  .and  is  due  to  .a  different  species  of  spirocluete.  Galli- Valerio  believes  the  Tuni.si.an  spirochaetosis 
to  be  the  same  as  tliat  found  in  the  Anglo-Egyptian  Sudan. 

-  Lev.aditi,  C  (October-Novemljer,  1900),  “  Les  Nouvelles  Recherches  sur  I'Etiologie  et  la  Patliologic 
experimcntalc  do  la  Syphilis.”  Fuiia  Jia  inalolmjii-a,  Nos.  10  and  11. 
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{(!}  Parasites  apart  from  {a)  and  (/))  ...  ...  ...  19 

(i’)  New  growths  ...  ...  ...  ...  ...  ...  IG 

(/)  Other  pathological  conditions  ...  ...  ...  ...  2G 

(ij)  Medico-legal  ...  ...  ...  ...  ...  ...  2 


Space  does  not  permit  of  any  detailed  reference  to  the  various  conditions 
encountered,  and  in  any  case  only  a  few  were  of  special  interest,  and  these  for  the  most 
part  have  received  notice  in  the  Eeview  Supplement. 

i\I  ISCI'ILLANEOUS  NoTES 

Captain  P.  E.  Vaughan  has  again  been  good  enough  to  send  blood  slides  from  various 
species  of  animal  in  the  Bahr-El-Ghazal  Province.  Halteridia  have  been  found  in  the 
bloods  of  the  following  birds  which  have  been  kindly  identified  for  me  by  Mr.  A.  L.  Butler 
from  skins  or  descriptions  sent  him  by  Captain  Vaughan  : — 

i^eriniin  Ictenix  (Bonn  et  VieilL).  Common  yellow-fronted  Serin. 

Neopltron  Moiiachna  (Teuun).  Brown  Scavenger  Vulture. 

Ti-it.rliiiph.ouux  Anm.udi  (Des  Murs).  Arnaud’s  Spotted  Barbet  (very  probably). 

Ilimndo  JEtliiopir.tL  (Blauf).  Abyssinian  Swallow  (probably). 

Buho  Gineraxcenus  (Guerin).  Grey  Eagle  Owl. 

Merops  Xiibiciis  (Gur.).  Nubian  Bee-eater. 

Tii-rtiir  Auritus.  Turtle  Dove. 

A  large  number  of  blood  smears  from  different  kinds  of  mammals,  both  herbivora  and 
carnivora,  such  as  the  elephant,  buffalo,  many  kinds  of  antelope,  wart-hog,  etc.,  have  been 
examined,  but  in  none  of  them  were  any  parasites  or  any  pathological  conditions  found. 
This  is  somewhat  remarkable,  as  the  majority  come  from  a  trypanosomiasis  region  haunted 
by  tsetse  flies.  As  regards  the  antelopes  it  may  be,  as  Captain  Olver  thinks,  that  though 
trypanosomes  are  not  to  be  found  in  the  peripheral  blood,  encysted  or  latent  forms  will  be 
found  in  smears  from  the  internal  organs,  notably  the  spleen  and  liver.  This  is  a  matter 
of  cozisiderable  interest  for,  as  is  well  known,  the  relationship  of  the  large  game  of  Africa 
to  trypanosomiasis  remains  a  somewhat  vexed  question,  and  on  its  determination  important 
issues  may  depend. 

As  regards  reptiles,  the  blood  of  Bufo  regularis,  the  common  toad  in  Khartoum,  was 
found  to  harbour  in  many  cases  both  a  trypanosome  and  a  hzBinogregarine.  Both,  I  think, 
have  been  previously  described,  the  former  being  T.  rotatorium  (Mayer).  As  regards  the 
latter  I  have  been  unable  to  trace  the  reference,  but  a  very  similar  form  has  been  noticed 
in  the  Algerian  toad.*  The  trypanosome  in  Khartoum  toads  has  only  been  found  in  two 
of  its  forms,  though  three  are  known  to  exist  in  the  blood  of  this  toad,  and,  indeed,  have 
been  found  by  Wenyon  in  the  Sudan.  The  third  is  a  much  longer  form  than  those  shown  in 
Plate  III.,  fig.  2,  which  is  inserted  to  demonstrate  the  difference  between  reptilian  and 
mammalian  trypanosomes,  and  to  contrast  the  hsemogregarine  of  the  toad  with  those  of 
snakes  and  lizards  {-vide  Plate  III.,  tig.  1).  In  the  stained  blood  films  of  toad’s 
blood,  one  has  often  found  the  corpuscular  nucleus  in  infected  erythrocytes  curiously 
displaced,  sometimes  lying  almost  at  right  angles  to  the  long  axis  of  the  cell,  and 
consequently  superimposed  upon  the  contained  parasite.  This  condition  is,  in  all  probability, 
caused  by  blood  changes,  induced  by  the  method  of  preparation,  but  it  seems  worth  noting 
as  one  has  seen  no  reference  to  it  elsewhere,  and  the  appearance  is  sufficiently  striking. 

*  There  is  a  mention  of  what  is  probably  the  same  jinrasitc  in  the  Jnnith  of  Tropical  .\fctlicinc  and 
rarafiHohHiii  (November,  10(»7),  Vol.  1.,  No.  03. 
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Sanitaky  Notes.  Khartoum 
By  the  D  I  k  e  c  t  o  k 

Historical. — It  is  always  instructive,  as  well  as  interesting,  to  trace  the  sanitary  history  of 
any  town  or  locality,  ami  this  is  especially  the  case  in  the  Tropics,  where,  of  late  years, 
conditions  have  ra})idly  altered  in  many  places  owing  to  increase  of  knowledge  and  the 
recognition  of  the  primary  importance  of  proper  and  adequate  sanitary  measures. 

In  the  Second  Eeport  of  these  Laboratories,  tlie  remarks  of  Schweinfurth,  regarding  the 
prevalence  of  malaria  in  old  Khartoum,  were  (juoted  and  commented  upon.  On  this  occasion  one 
has  gone  furtlier  alield.  Khartoum  is  not  an  ancient  city,  and  in  the  past  the  literature  dealing 
with  it,  save  that  of  a  military  nature,  has  not  lieen  extensive  It  would  appear  that  the  town 
itself  W’as  founded  l)y  Mohammed  Ali,  somewhere  alrout  1H30.  No  doubt  prior  to  this  date 
there  had  been  habitations — fishermen’s  huts  and  such  like — on  the  site  later  occupied  by 
the  town,  hut  the  latter  may  be  said  to  date  from  alrout  1830,  when  a  fortified  camp  was 
established  on  the  land  between  the  two  Niles. 

In  1839,  the  Governor,  Khursed  Pasha,  taught  the  Khartoumers  how  to  make  and  use 
bricks  for  building  purposes  and  persuaded  them  to  give  up  their  huts  of  skin  and  reeds.' 

By  1816,  Khartoum  had  become  a  place  of  considerable  importance.  Petherick,''  who  visited 
it  then  for  the  first  time,  speaks  of  an  agreeable  stay  which  he  made  there  in  March,  hut  notes 
the  low-lying  situation,  the  danger  of  inundations,  and  the  consequent  necessity  for  embank¬ 
ments.  lie  also  testifies  to  the  irregular  construction  of  the  town,  and  the  presence  of  narrow 
and  tortuous  streets.  Otherwise  he  does  not  comment  upon  its  sanitary  or  insanitary  condition. 
At  that  time  there  were  only  five  European  residents,  apart  from  the  few  Eoman  Catholic 
missionaries.  In  1860,  this  number  had  increased  to  twenty-five. 

Petherick  mentions  the  rainy  season,  but  adds  that  there  are  usually  only  two  or  three 
heavy  falls  of  rain  during  the  summer,  and  that  the  sandy  soil  soon  absorbs  the  water. 

In  1850,  George  Melly,'*  an  enterprising  Liverpool  man,  and  his  family,  penetrated  as  far  as 
Khartoum.  In  the  work  edited  by  his  sou  we  read  of  the  town  possessing  about  3000  houses 
and  a  population  of  30,000.  There  was  a  large  garrison — 10,000  infantry  and  2000  cavalry. 
There  were  no  wide  thoroughfares,  though  here  and  there  a  space  resembling  a  square  could 
be  encountered.^  The  climate,  it  is  noted,  was  pleasant  in  December,  and  it  is  interesting  to 
learn  that  figs,  bananas,  pomegranates,  and  “  cream  fruit  ”  were  grown  in  the  gardens  together 
with  grapes  and  oranges.  How  few  of  these  are  obtainable  at  the  present  time !  The  archi¬ 
tecture  of  the  houses  was  primitive,  and  the  streets  are  stated  to  be  i|uite  impassable  after  rain 
in  the  summer  season,  so  much  so  that  “  no  one  attempts  to  quit  his  dwelling  during  a  rainfall.” 

Melly  actually  brought  tinned  salmon  with  him,  supplied  by  Messrs.  Portnum  and  Mason, 
and  produced  it  at  a  dinner  with  great  success. 

Sir  Samuel  Baker,-'  however,  is  the  first  to  give  us  some  idea  of  Khartoum  from  a  sanitary 
standpoiirt.  He  visited  it  in  1862,  and  describes  it  as  a  miserable,  filthy,  and  unhealthy  spot. 
The  houses  were  chiefly  built  of  unburirt  brick,  the  town  was  densely  crowded  with  a  population 
of  30,000.  It  possessed  neither  drains  nor  cesspools,  its  streets  were  redolent  with  nuisances, 
and  dead  animals  were  allowed  to  lie  about  in  them.  On  his  return  to  Khartoum  after  his 
Nile  voyage  he  found  malignant  typhus  raging.  Out  of  4000  black  troops,  only  400  remained 
alive,  and  he  again  speaks  with  disgust  of  the  filthy  and  crowded  alleys. 


'  Gleiohen,  Count  (1905),  “  The  Anglo-Egyptian  Sudan.” 

retheriek,  .7.  (Istti),  '•  Egypt,  the  Sudan,  and  Centra!  .Africa.” 

“  Melfy,  G.  (IH.Al),  “  Kliartoum  and  the  Blue  and  AVhite  Niles.” 

Its  wide  streets,  planted  with  trees,  and  fine  open  spaces  constitute  one  of  the  features  of  modern 
Khartoum,  thanks  largely  to  the  zeal  and  energy  of  its  Governor,  Colonel  E.  A.  Stanton. 

^  Baker,  Sir  S.  W.  (1867),  ”  .Albert  Nyanza.” 
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In  1B70  '  he  found  the  population  had  fallen  to  about  15,000,  Init  otherwise  the  town 
remained  unchanged.  In  October  he  speaks  of  it  as  a  hateful  spot.  “  Notliing,”  he  says,  “can 
exceed  its  misery  at  this  season.’’  lie  again  alludes  to  the  absence  of  drainage,  the  presence 
of  mud,  the  dense  population,  probably  in  reference  to  crowded  dwellings,  for  it  had  diminished 
one  half,  and  above  all  to  the  “exaggerated  stench.’’  “These,”  he  remarks,  “have  vamjuished 
the  European  settlers.”  “  No  wonder !  ”  we  are  inclined  to  say,  and  pause  a  moment  to 
comment  on  the  evil  effects  of  the  overcrowding. 

Jennings-  has  recently  written  of  the  terribly  insanitary  conditions  of  the  towns  in 
Abyssinia  at  the  present  day,  where  “  the  inhabitants  could  not  survive  at  all  but  for  the 
merciful  dealings  of  a  tropical  sunlight,  which  can  well-nigh  convert  the  smell  of  a  pole-cat 
into  the  aroma  of  a  nosegay.” 

Now  the  same,  or  even  a  mightier  sun,  is  and  was  operative  at  Khartoum,  and  there  can 
he  no  doubt  that  it  was  in  some  measure  the  overcrowding  which  led  to  such  dire  effects 
resulting  from  insanitary  surroundings.  Moreover,  one  must  distinguish  between  sun  plus 
dryness,  and  sun  plus  moisture,  as  will  be  seen  when  we  come  to  deal  with  prevailing 
conditions. 

Our  next  and  last  author  is  Pelkin,'^  a  medical  man  who  was  at  old  Khartoum  in  1880, 
and  remarks  :  “  I  noticed  a  great  difference  in  Khartoum  since  my  first  visit  eighteen  months 
previously.  The  sanitary  arrangements  were  in  much  better  condition,  but  it  is  a  great 
mistake  that  the  town  is  built  on  its  present  site.  As  it  lies  on  low  ground  at  the  junction 
of  the  Blue  and  White  Niles,  in  the  Kharif  a  great  part  is  inundated  ;  on  the  other  side  of 
the  Blue  Nile  there  is  much  higher  ground,  and  the  town  if  placed  there  would  naturally 
have  been  more  salnbrious.  In  spite  of  these  disadvantages  it  is  rapidly  improving,  the 
grand  Government  buildings  were  nearly  finished,  many  good  houses  and  a  large  hospital 
are  being  built,  while  shops  of  a  better  class  are  already  opened.” 

So  much  tor  the  past,  and  the  city  wliich  was  swept  out  of  existence  by  the  Mahdi 
and  the  Khalifa. 

Let  us  very  briefly  consider  the  sanitary  jirohlems  presented  by  that  new  Khartoum 
which  has  arisen  on  the  ruins  of  its  predecessor,  and  has  sjiread  to  that  northern  hank  of 
the  Blue  Nile  which  Felkin  quite  correctly  lielieved  to  be  a  belter  site  for  the  capital. 
Khartoum  is  situated  on  latitude  15°  29'  North  and  is  1255  feet  aliove  the  level  of  the 
Mediterranean,  the  figure  tor  Khartoum  North  being  12(59  feet. 

Site.  The  main  town,  on  the  southern  hank  of  the  Blue  Nile,  is  placed,  according  to 
Ward,  in  a  fine  high  and  healthy  situation,  hut  in  reality  on  a  bed  of  alluvium,  part  of  which 
is  below  Nile  level  at  full  flood,  and  the  hanks  of  which  are  exposed  to  the  scouring  action  of 
the  river,  which  annually  eats  into  them  and  carries  masses  of  soil  down  stream.  As  a  result 
this  southern  bank  has  had  to  he  protected  by  a  huge  wall  of  masonry.  If  the  Blue  Nile  were 
ever  to  reach  its  highest  known  level  it  would  surmount  its  southern  bank,  and  in  the  absence 
of  preventive  measures  would  flood  the  central  part  of  the  town,  which  lies  in  a  hollow.  To 
the  south  of  this  depression  the  ground  rises  very  considerably,  and  spreads  away  to  the  hare 
treeless  and  wind-swept  desert,  which,  while  contributing  to  the  healthiness  of  the  city, 
furnishes  the  sand  that  in  the  haboub  season  swee))s  upon  the  town  and  envelops  it  in  a 
black  or  yellow  mantle  of  acute  discomfort. 

On  the  northern  side  of  the  Blue  Nile  the  banks  are  bold  and  high,  and  here  Khartoum 
North  has  been  placed,  with  its  railway  station,  stores,  barracks,  and  large  native  settlement. 
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'  Baker,  Sir  S.  W.  (1874),  “  Ismailia.” 

“  Jennings,  Captain  (1900),  “With  the  Abyssinians  in  Somaliland.”  Journal  of  Tropical  Medicine,  p.  02. 
=*  Wilson,  C.  T.,  and  Felkin,  K.  W.  (18H0),  “  Uganda  and  the  Egyptian  Sudan.” 

*  Ward, (1905),  “  Our  Sudan  ;  its  I’yramids  and  Progress.” 
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A  glance  at  the  map,  page  75,  will  explain  the  general  situation  for  all  practical  purposes. 
There  can  he  no  douht  that  Felkin’s  ci'iticisins,  fi’om  a  sanitary  standpoint,  were  fully  justified, 
and  his  view  as  regards  the  new  Khartoum  is  shared  by  many,  including  Sir  Charles  Watson, 
who  served  on  General  Gordon’s  staff. 

There  may,  however,  have  been  good  and  weighty  reasons  for  rebuilding  the  town  on  its 
old  site,  and  it  must  be  confessed  that  Khartoum  North  is  a  dusty  spot.  Still,  had  the  whole 
town  been  on  the  northern  bank,  the  southern  could  have  been  cultivated  freely,  without 
much  risk  of  mosquito  invasion,  the  outlook  would  have  been  pleasant,  on  green  gardens, 
palm  groves  and  dura  fields,  while  the  problem  of  sanitation — especially  as  regards  water 
supply  and  sewage  disposal  —would  have  been  greatly  simplified.  Now  one  has  to  cater  for 
two  towns  instead  of  one,  and  two  towns  separated  by  a  wide  and  often  rapidly-flowing  river. 
This  same  river  too  would  to  some  extent  have  mitigated  the  dust  nuisance  produced  by  the 
southern  haboubs,  for  the  stretch  of  water  has  often  a  remarkable  effect  in  diverting  or 
aborting  the  lesser  sand-storms. 

As  regards  the  geology  of  the  site,  the  alluvial  deposit  of  clay  and  sand  extends  to  a  depth 
of  about  70  feet,  and  is  their  replaced  by  a  comparatively  porous  sandstone.  Layers  of  this 
Nubian  sandstone  are  found  to  a  depth  of  some  300  feet,  and  in  them  occur  beds  of  gravel, 
some  of  which  are  water-bearing.  Strata  of  clay  are  said  to  seam  the  sandstone,  but  reliable 
evidence  as  to  their  presence  is  lacking.  The  surface  soil  for  the  most  part  consists  of  loose 
sand.  Where  this  is  absent  or  has  been  blown  away  by  wind  action,  black-cotton  soil  is  found, 
a  soil  very  liable  to  cracks  and  fissures,  some  of  which  extend  to  a  considerable  depth.  Thus 
the  nest  of  a  jerboa,  containing  two  adults,  was  found  12  feet  from  the  surface  at  a  point 
immediately  to  the  south  of  the  Gordon  College. 

The  whole  site  of  the  town,  as  mentioned  in  the  last  Keport,  is  honeycombed  with  shallow 
wells,  there  being  now  over  800.  These  will  be  considered  in  more  detail  when  we  come 
to  the  section  dealing  with  water  supply. 

Fojndation. — The  calculated  population  tor  1908  is — 

'  Khartoum  ...  ...  ...  ...  ...  14,872 

Khartoum  North  ...  ...  ...  21,072 

Total  . .  36,544 

Some  actually  place  the  population  of  Khartoum  North,  owing  to  the  recent  influx  of  natives, 
at  50.000,  but  I  am  certain  this  is  an  over-estimate.  1  believe  25,000  is  nearer  the  mark 
than  the  figure  given,  and  for  Khartoum  one  works  upon  a  basis  of  16,000  in  arranging  for 
sanitary  needs.  Of  this  16,000  .1  should  say  there  are  some  400  British  (with  the  British 
regiment  1000),  about  3000  other  Europeans,  mostly  Greeks  and  Italians,  the  remainder 
being  chiefly  Egyptians,  Copts,  Syrians,  Levantines  (a  comprehensive  term),  Arabs,  Sudanese 
(partly  Arab,  partly  negro),  and  Nilotic  negroes.  There  are  as  a  rule  about  3000  native 
troops — Egyptians  and  blacks  -  quartered  both  in  Khartoum  and  Khartoum  North. 

Owing  to  its  geographical  position  and  to  the  river  trade,  people  are  constantly  coming 
and  going,  and  hence,  as  previously  stated,  malaria  infected  persons  frequently  (Plato  VII), 
and  at  times  filaria  infected  individuals,  are  added  to  the  number  of  inhabitants. 

Meteorological  Conditions. — Through  the  kindness  of  the  S.M.O.  Khartoum,  I  am  able 
to  sulimit  a  talile  of  meteorological  conditions  compiled  by  Sergeant  Squire,  Pi.A.M.C., 
attached  E.A.  The  recording  work  for  the  Egyptian  Survey  Department  has  recently  been 
taken  over  by  the  laboratories,  and  is  under  the  charge  of  Mr.  Goodson,  .\ssistant  Chemist. 
The  following  results  give  a  very  fair  idea  of  the  kind  of  climate  enjoyed  by  Khartoum.  Some 
of  the  later  humidity  figures  were  not  worked  out,  liut  the  mean  may  he  taken  at  aiiout 
38  per  cent. 
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KXTU.A.CTS  FKOM  AI  ET  KO  UO  LOG  I C  L  0  BS  EK  V' A  TIONS  TAKEN  .\T  KlIAItTOUM 


Year  j 

Month 

Monthly  mean 
maximum 

Monthly  mean 

minimum 

Monthly  mean  1 

Humidity 

per  cent. 

Total  Rainfall 

1 

Highest 

Temperature 

during  the  year 

Lowest 

Temperature 

during  the  year 

Prevailing 

Winds 

1^ 

Remarks 

“  c. 

■'  c. 

MM. 

1  c. 

“  c. 

19()*2 

.July  to 

December 

.39-0 

-23-4 

47 

116-4 

— 

— 

S.S.E.  &  S.W. 

No  records  prior 

1903 

.T.iuuary  to 

to  July,  1902 

.July  ... 

•2G'9 

11-G 

31 

Nil 

45*0 

G-U 

N.N.E. 

1903 

.July  to 

ill 

in 

December 

,38-7 

•25-1 

36 

17-6 

April 

January 

S.S.W. 

1904 

Januarv  to 

.July  ... 

31 '69 

lG-31 

32-9 

Nil 

45-0 

7-0  . 

N.N.E. 

1904 

July  to 

in 

in 

December 

.39-10 

25-lG 

41-7 

34-5 

April  and  ^lay 

December 

S.S.W. 

1905 

January  to 

.July 

3-2-8 

14-8 

36 

Nil 

45’ 5 

8-3 

N.N.E. 

1905 

.J  uly  to 

in 

in 

December 

39-5 

-26-0 

4-2 

15-.52 

June 

December 

S.S.W. 

190G 

January  to 

J  uly  .  . 

31-81 

14-39 

— 

Nil 

45 '5 

10-0 

N.N.E. 

1906 

July  to 

ill 

ill 

December 

.38-1 

■26-16 

— 

90-4 

April  and  ^lay 

January 

S.S.W. 

1907 

.lauuary  to 

July  ... 

33-19 

15-9-2 

— 

Nil 

4.5-3 

7'7 

N.N.E. 

1907 

July  to 

in 

in 

December 

37-47 

24-95 

— 

188.01 

April 

January 

S.W.S. 

1908 

January  ") 

to  middle  t 

30-5 

1.3-85 

— 

Nil 

— 

— 

N.N.E. 

of  May  J 

_ 

‘  Note. — lu  1907,  August  was  the  month  iii  which  most  rain  fell.  The  heaviest  daily  rainfall  was  on 
.August  15th,  and  amounted  to  45  mni. 


From  about  the  middle  of  November  to  the  beginning  of  March,  the  climate  as  a  rule  is 
excellent,  with  the  e.xception  of  occasional  hot  snaps,  often  occurring  about  the  end  of  December 
or  beginning  of  .January,  and  high  winds  associated  with  dusty  days  in  February.  With  these 
exceptions  Khartoum  enjoys  bright  sunshine,  a  dry  heat  tempered  by  cool  breezes — occasionally 
too  cool,  perhaps — and  comparatively  cold  nights.  There  is  not,  as  a  rule,  however,  that  sudden 
change  in  temperature  so  liable  to  induce  abdominal  complaints  and  chills.  On  the  whole, 
during  these  favoured  months,  the  climate  may  be  said  to  be  equable.  It  will  bo  seen  that  the 
lowest  temperature  in  the  year  is  usually  recorded  in  January  or  December. 

From  March  onwards  the  temperature  commences  to  rise,  and  attains  its  maximum  in 
April,  May,  or  June.  From  the  beginning  of  July  to  the  end  of  September  may  be  termed  the 
rainy  season  proper,  though  a  few  showers  may  occur  in  May  and  June,  and  there  may  be 
a  considerable  fall  in  October.  One  has  known  a  few  drops  of  rain  occur  in  March,  but, 
as  will  be  seen  from  the  table,  the  rain-gauge  record  for  the  first  six  months  is  invariably  nil. 
The  months  of  May,  June,  and  July  especially  are,  as  a  rule,  made  exceedingly  unpleasant  by 
tbe  visit  of  sand-storms,  winch  may  turn  day  into  night  and  night  into  a  period  of  torment. 
They  usually  sweep  down  upon  the  town  from  the  south,  and  are  sometimes  followed  by 
torrential  rain  and  accompanied  by  thunder  and  lightning.  They  vary  much  in  frequency  and 
duration.  Sometimes  there  may  be  three  or  four  in  the  course  of  a  week,  at  other  times  a 
week  or  ten  days  may  elapse  without  any  such  disagreeable  exhibition.  They  may  last  a  few 
minutes  or  many  hours.  One  of  a  peculiar  type  endured  for  48  hours,  and  well-nigh  rendered 
life  unendurable. 

These  haboubs  have  a  marked  effect  on  health  conditions,  as  they  tend  to  occur  about 
nightfall,  often  ruin  a  night’s  rest,  and  may  carry  infected  dust  into  food  and  drink,  while  the 
woiTy  and  annoyance  to  which  they  give  rise,  play  no  small  part  in  producing  that  nervous 
irritability  so  characteristic  of  the  Tropics. 
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The  rainfall,  as  will  be  noted,  varies  within  considerable  limits.  In  some  years  there  are 
only  a  few  heavy  showers,  in  others,  rain  falls  freciueutly  over  a  period  of  several  months,  and 
the  town,  ill-prepared  for  such  deluges,  is  repeatedly  Hooded,  necessitating  the  construction 
of  emergency  trenches,  and  entailing  considerable  trouble  and  discomfort.  At  the  same  time 
rainy  summers  are  usually  cool  summers,  and  thus  bring  their  own  compensation. 

The  damp  period  of  the  year,  such  as  it  is,  occurs  in  September  and  October,  and  it  is  at 
this  time  that  hot  unpleasant  nights  may  be  experienced.  Otherwise  the  nights  all  through 
the  summer  are  comparatively  cool,  although,  of  course,  this  is  not  the  case  inside  houses, 
which  have  been  heated  by  the  sun  all  day  until  they  resemble  ovens.  The  cool  night  is 
experienced  by  sleeping  on  the  flat  roof  of  the  house  or  well  away  from  it  on  the  ground. 

There  can,  I  think,  be  little  doubt  that  proximity  to  the  Nile  modifies  the  climate  of 
Khartoum,  which  is  certainly  slightly  different  from  that  of  the  desert  villages  to  its  immediate 
south.  Doubtless  also  the  presence  of  numerous  gardens,  plays  a  small  part  in  adding 
humidity  to  the  air  and  diminishing  the  temperature.  On  the  whole,  however,  Khartoum 
possesses  a  desert  climate  with  all  its  advantages,  and  though  at  certain  periods  distinctly  trying 
and  disagreeable,  it  cannot  be  termed  unhealthy  or  relaxing.  What  ill  effects  it  produces  are 
to  be  attrilmted  to  its  monotony  and  to  the  action  of  intense  sunlight  and  heat  on  the  nervous 
system,  together  with  the  irritation  induced  by  the  habouhs.  These  latter,  indeed,  to  some 
extent,  play  the  part  that  mosquitoes  enact  in  other  parts  of  the  Tropics,  that  of  keeping  their 
unfortunate  victims  awake  and  miserable,  and  this  leads  us  to  the  consideration  of  the — 

Moxiiaito  llorA-. — On  this  occasion  there  is  no  need  to  enter  much  into  detail  regarding 
the  mosquito  brigade  work  in  Khartoum.  After  nearly  five  years’  experience  we  are  in  the 
position  of  knowing,  with  considerable  accuracy,  what  can  he  accomplished  in  the  way  of 
mosquito  reduction  work  in  Khartoum  and  Khartoum  North  by  a  brigade  of  seven  native 
inspectors,  controlled  by  a  couple  of  British  sanitary  inspectors.  One  of  these  latter  is 
responsible  for  Khartoum,  the  other  for  Khartoum  North,  while  the  steamers  and  boats  are 
looked  after  by  a  special  native  inspector.  It  has  been  found  that  of  the  places  liable  to 
become  infected,  some  800  in  all,  these  being  for  the  most  part  wells,  the  number  infected 
can  be  kept  at  from  to  4  per  cent.  In  the  summer  after  heavy  rain  the  number  may  rise 
to  7,  8  and  even  10  per  cent.,  but  is  quickly  reduced.  With  the  means  at  our  disposal  we 
have  not  been  able  to  completely  abolish  the  mosquito,  but  that  insect  is  now  distinctly 
rare  in  Khartoum,  and  is,  as  a  rule,  only  represented  by  one  species,  Culex  fati<janji.  It  is 
true  that  occasionally  Steyami/ia  fasciafa  has  re-appeared,  hut  it  has  never  gained  a  footing 
in  the  town.  The  same  is  true  of  the  anopheline,  Pi/i-etoplw)-iis  contalis,  and  as  regards  this 
mosquito  a  few  notes  may  be  of  interest. 

It  has  recurred  on  several  occasions,  but  only  once  did  it  establish  itself  for  any  time, 
and,  as  previously,  its  presence  was  associated  with  a  small  outbreak  of  malaria.  The  facts 
are  interesting. 

The  mosquitoes,  which  bred  out  in  river  pools  above  and  beyond  the  confines  of  the 
town,  acquired  their  infection  from  old  and  recrudescent  malaria  cases  in  the  British 
Barracks.  Several  men  sleeping  near  these  cases  in  hospital  developed  a  quartan  infection. 
The  next  victims  were  three  out  of  forrr  boys,  who,  it  was  found,  were  accustomed  to  sleep 
under  an  electric  light  at  the  Gordon  College  Workshops — the  building,  be  it  noted,  which 
is  next  the  British  Barracks  on  the  w'est;  following  this  a  Government  official  was  attacked, 
and  about  a  week  before  he  fell  ill  I  saw,  but  failed  to  kill,  a  female  Pyretophorus  costalis  in 
the  house  adjoining  the  one  in  which  he  lived.  In  all  these  cases  the  infection  was  quartan 
and  locally  acquired.  The  only  other  case,  cropping  up  at  the  time  and  also  quartan,  was 
that  of  a  cook  at  the  Grand  Hotel.  With  the  destruction  of  the  few  larvDe  found,  the  small 
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Fig.  9.  — Pools  left  by  the  falling  Blue  Nile,  opposite  the  Eastern  Section  of  Khartoum 
The  presence  of  fish  in  these  pools,  as  a  rule,  prevented  mosquitoes  breeding  out  in  them 


Fig.  10. —Pools  left  by  the  falling  Blue  Nile  in  the  Sandbank.  East  of  the 
British  Barracks.  Khartoum 

Auophi'lincs  bred  out  in  some  of  these  pools  which  did  not  contain  fish 
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epidemic  came  to  an  end.  Curiously  enough,  adult  mosquitoes  were  never  seen  at  the 
British  Military  Hospital,  and  the  nundier  present  must  have  been  very  small. 

Very  occasionally  other  species  are  introduced,  probably  by  the  steamers.  These  are 
mentioned  by  Mr.  King  (see  Report  on  Economic  Entomology). 

There  is  still  need  for  constant  watchfulness,  and  it  is  worth  remembering  that  both 
Sir  Rudolph  Baron  von  Slatin  and  Father  Ohrwalder,  of  the  Austrian  Mission,  testify  to 
the  fact  that  in  the  old  days  Khartoum  was  a  perfect  hot-bed  of  mosquito  life.  Indeed,  the 
latter  has  stated  that  he  has  been  driven  to  go  and  stand  up  to  his  neck  in  the  Nile  to 
escape  the  attacks  of  these  voracious  blood-suckers.  In  the  Second  Report  one  quoted 
Sohweinfurth  as  to  the  prevalence  of  malaria,  and  it  is  remarkable  in  what  very  tiny 
collections  of  water  Pyretophonis  costaJis  will  breed.  The  smallest  of  puddles  amongst  the 
stones  by  the  river-edge,  so  long  as  it  lasts  for  any  time  (and  this  is  often  the  case  owing  to 
percolation  through  the  sand),  will  serve  the  purpose,  and  such  places  are  very  apt  to  be 
overlooked.  A  good  motto  for  the  brigade  would  be,  ‘‘  Do  not  put  too  much  faith  in  the 
native  inspector.”  If  well  watched  and  controlled  he  does  admirably,  being  remarkably 
quick  at  detecting  the  smallest  larvie  ;  imt  he  cannot  lie  always  trusted  and  must  be 
supervised. 

A  few  experiments  have  been  made  in  order  to  test  the  value  of  Iiern's  nlii/uKisd.  as  a 
lai'vieide.  In  carrying  out  these  1  had  the  assistance  of  Mr.  King. 

The  roots  of  the  plant  were  kindly  supplied  by  Dr.  Power,  of  the  Wellcome  Chemical 
Research  Laboratories  in  London,  but  efforts  to  obtain  other  species  of  the  plants  from 
Kew  Gardens  failed. 

The  following  are  the  details  of  the  tests  made.  In  all  cases  the  water  employed  was 
that  in  which  the  larvye  were  found,  and  controls  were  instituted  ; — 

1.  November  -Ith,  190G.  Three  half-grovvu  larvae  of  Calcj'  fntiyans  placed  at  1  p.in.  in  an  cninlsion 

consisting  of  1  c..c.  supernatant  fluid  from  an  alcoholic  extract  of  Dcrris  root  (gni.  27  in  hO  c.c.) 
in  l.oO  c.c.  of  water.  The  emulsion  smelt  strongly  of  the  drug  and  was  of  an  opaque  colour. 

ItesuU.  No  immediate  effect  and  no  effect  after  half-au-hour.  Condition  that  night  not  noted. 
All  the  larvffi  found  dead  on  the  morning  of  November  oth,  190G. 

2.  November  7th,  190G.  Four  half-grown  Culex  fatiyins  larvse  placed  at  10.4.7  a.m.  in  loO  c.c.  of  water 

containing  5  c.c.  of  above  thud.  Emulsion  very  opaque. 

Ucsiilt.  No  immediate  effect.  All  dead  in  one-aud-a-half  hours. 

3.  November  8th,  1906.  Four  half-grown  C'ulcx  fntiyans  larvae  placed  at  11. .70  a.m.  in  1.70  c.c.  of  water 

containing  1  c.c.  of  the  shakeu-up  Ilerris  extracts,  i.c.  supernatant  fluid  and  debris. 

Jicsa/t.  No  immediate  effect  beyond  evidence  of  irritation,  the  larvae  twisting  and  “biting 
their  tails.”  Two  dead  and  the  other  two  dying  in  one  hour.  All  dead  in  one-aud-a-half  hours. 

4.  November  21st,  190G.  One  lively  Cidcx  faliyans  larva  placed  in  a  .7  per  cent,  filtered  watery  extract  of 

Dcrris  uliyinosn,  a  dark  reddish-brown  liquid  with  a  strong  odour.  The  larvse  died  in  2.7  minutes. 

Eight  lively  half-grown  t'ulcx  fatiynns  hirvse  placed  in  150  c.c.  of  water  to  which  1  c.c.  of  above 
watery  e.xtract  added.  No  immediate  effect. 

.7.  November  25th,  190(1.  One  lively  t'liicr  faliyans  larva  and  one  pupa  phn'cd  in  a  2'.7  per  cent,  watery 
extract  as  above. 

Result.  Larva  dead  after  twenty-one  hours;  was  alive  after  four  hours.  Pupa  alive  after 
twenty-four  hours. 

G.  November  27th,  190G.  No.  5  repeated  with  same  result. 

7.  November  29th,  190G.  Five  lively  C'ulrz  faliyans  larvie  placed  in  1  per  cent,  watei’y  extract  of  powdered 

Derris  root. 

Result.  Moribund  after  two  hours  ;  all  dead  in  three  hours. 

8.  December  2nd,  190G.  Four  active  Cutex faliyans  larvie  placed  in  a  0’.7  per  cent,  watery  extract  as  above. 

Rc.siill.  No  immediate  effect.  One  found  dead  after  four  hours;  others  lively.  All  dead  after 
twentj'-two  hours  except  one,  which,  however,  died  after  forty-eight  hours. 

9.  .lauuary  l.st,  1907.  Several  larvie  of  t'idr.v faliyans  and  one  of  /’yrclaji/iarus  rostalis  placed  in  a  similar 

ll'n  per  cent,  watery  extract  at  11.20  a.m. 

Result.  All  alive  at  1.30  p.m.  All  dead  the  following  morning. 

In  order  to  see  if  the  tannin  in  the  Derris  root  had  anything  to  do  with  its  lethal 
action,  two  larvie  and  one  pupa  of  Oiilex  fatigmis  were  placed  in  a  1  per  cent,  watery  extract  of 
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Acacia  arahica  bark.  Besult :  No  effect  in  two  hours.  The  pupa  hatclieci  out  and  the  larvas 
were  alive  after  twenty-seven  hours,  although  the  liquid  was  of  a  deep  orange-red  colour. 

A  10  per  cent,  watery  extract  proved  fatal  to  two  Giilex  fatiyans  larval  in  twenty-one  and 
twenty-three-and-a-half  hours  respectively. 

It  is  evident  that  in  Derris  idiyinnua  we  possess  a  hirvicide  of  considerable  potency, 
but,  in  the  Sudan  at  least,  the  difficulty  in  obtaining  Derris  root  prevents  it  being  used. 

Moreover,  Vogel,  who  has  used  the  bark  of  the  root  of  Derris  eUiptica,  found  that  while  in  a 
strength  of  100  milligrams  to  5  granunes  of  water  it  killed  larval  in  one  day,  it  was 
also  destructive  to  fish  life.  It  would,  therefore,  appear  that  even  in  those  regions  where 
they  are  indigenous,  the  various  species  of  Derris  have  only  a  limited  use  as  larvicides. 

Of  more  general  interest  are  the  recommendations  drawn  up  with  a  view  to  the  irrigation 
insertion  of  special  clauses  in  all  future  irrigation  concessions  in  order  to  aid  in  the 
prevention  of  malaria.  These  are  as  follows  : — 

1.  Irrigation  channels  should  be  constructed  on  a  higher  level  than  the  surrounding  land,  .so  that  when  the 
flow  of  water  in  them  ceases  they  may  drain  dry. 

2.  They  should  be  constructed  of  such  material  and  in  such  manner  as  to  prevent  leakage. 

•'1.  Their  banks  and  beds  should  be  kept  in  good  repair,  and  the  beds  even,  to  prevent  the  fornuition  of  pools. 

4.  “  Dead  ends  ”  of  irrigation  channels  should  ho  reduced  to  the  smallest  size  compatible  with  efliciency,  so 

that  water  will  not  stagnate  in  them. 

.">.  Vegetation  should  be  periodically  cleared  out  of  the  channels. 

6.  Sluices  should  be  constructed  so  that  there  is  no  leakage  to  form  stagnant  puddles. 

7.  Where  possible,  fish  should  he  introduced,  and  kept  in  the  main  channels  to  destroy  the  larvse. 

8.  Lauds  where  water  is  apt  to  stand  should  have  proper  surface  drain.age. 

9.  Crops,  such  as  sugar-cane,  rice,  and  others  which  require  to  stand  in  water,  should  not  bo  grown  within 
half  a  mile  of  any  town  or  village. 

10.  If  an  engine  or  pump  should  happen  to  break  dow’n,  particular  care  should  be  taken  to  deal  with  .stagnant 
pools,  and  petroleum  should  be  used  where  necessary. 

11.  Cases  of  malarial  fever,  and  any  prevalence  of  moscpiitoes,  should  be  notified  to  the  governor  of  the 
province  by  the  manager  of  the  concession. 

So  far  as  Khartoum  is  concerned,  these  rules  are  followed  out  by  the  Manager  of  the 
Sudan  Development  and  Exploration  Company  at  Khartoum  North,  and  though  there  is  a 
large  area  of  land  under  cultivation  there,  it  is  very  rarely  that  one  has  to  complain  of  the 
presence  of  mosquito  larvte.  This  shows  what  can  be  accomplished  by  care  and  attention 
and  a  great  deal  is  due  to  Mr.  Harold  Hall  for  his  help  and  co-operation  in  safeguarding 
the  town. 

Clothing. — One  had  intended  making  some  remarks  as  regards  clothing,  hut  perhaps  Clothing 
sufficient  has  been  said  on  this  subject  in  the  Keview.  Whatever  be  the  hygienic  value  of  the 
dainoor  (native  cotton)  clothing,  in  such  general  use,  it  is  certainly  comfortable,  liglit,  fairly 
durable,  and  of  a  good  appearance.  Combined  with  black  or  orange  underclothing,  it  would 
jirobalily  meet  every  requirement.  In  the  Sudan,  true  “  Solaro  ”  garments  seem  to  lose  their 
colour  (]uickly,  and,  so  far  as  f  know,  have  not  proved  a  great  success.  Of  more  importance 
possibly  is  the  question  of 

Housing  and  House  Construction. — .-Xud  here  1  have  been  fortunate  enough  to  receive  the  Housing 
kind  help  of  Mr.  W.  H.  McLean.  He  has,  at  my  request,  written  the  following  paper  and  house 

^  .  oil  construction 

prepared  the  plans  illustrating  it  specially  for  this  Keport ; — 

I )  W  E  I,  L  I  N  Cl  -  H  O  U  S  E  S  IN  THE  T  11  O  P  I  (’  S 
(Witli  special  reference  to  the  Sudan) 

l>Y  W.  H.  McLe.an,  A.fl.T.C.,  assoc,  m.  tnst.  c.e.,  Lecturer  on  Civil  Enoineeihno, 

Cordon  Colleoe,  Khartoum,  iMunicip.vl  Engineer,  Khaktou.m 

The  suitable  housing  of  white  men  in  the  Tropics  is  a  matter  of  considerable  importance. 

One  of  the  greatest  enemies  of  such  men  is  the  sun,  and  protection  from  its  injurious  eflects  is 
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necessary.  It  is  known  that  exposure  to  an  excessive  amount  of  sunlight  is  harmful,  causing 
nervous  and  other  diseases  ;  the  black  man  is  already  sufficiently  protected  from  tlie  injurious 
light  rays  by  the  pigmentation  of  his  skin,  and  he  has,  therefore,  only  to  shield  himself  from 
the  beat  rays.  The  white  man,  on  the  other  hand,  must  be  protected  from  both  the  light  and 
the  heat  rays,  yet  he  is  very  often  to  be  found  living  in  houses  in  the  Tropics  which  are 
obviously  only  suitable  for  temperate  climates,  and  in  which  even  a  black  man  would  feel 
uncomfortable.  The  native  houses  are  generally  well  darkened,  with  only  a  tew  small 
openings,  and  they  are  often  really  healthier  than  the  houses  occupied  by  the  white  men. 
Eesidence  in  dark  houses  appears  to  be  practically  harmless.  The  early  cave  dwellers  of 
Europe  carried  on  the  human  species  for  millenniums  in  perfect  health. 

The  ancient  Eomans  understood  the  effects  of  light,  and  it  was  one  of  their  axioms 
that  “  a  man  must  protect  himself  from  the  rays  of  the  sun.”  The  Americans  in  the 
Phih2)pines  seem  to  have  neglected  this,  with  disastrous  results,  and  in  this  connection 
Major  C.  E.  Woodruff,  U.S.A.,'  says  that  “  The  Sjjaniards  who  lived  in  the  Philipi^ines  did 
not  a2)preciate  the  dangers  of  light  because  they  were  brunettes  and  they  made  but  little 
^irovision  in  their  homes  to  escape  the  dangers.  Blonde  Teutons  in  India,  on  the  other  hand, 
see  the  necessity  for  this  jirotection,  and  build  great  covered  ^Jorchos  around  their  houses  for 
this  express  jjurpose.  As  far  as  I  have  learned,  Americans  are  falling  into  Spanish  ways  and 
making  no  provision  to  jn’oteot  themselves  from  the  fatal  rays  of  light.  American  houses  must 
have  big  verandahs  whose  roofs  come  well  down.  It  is  safe  to  say  that  there  is  not  a  residence 
house  in  the  Philippine  Islands  tit  for  a  blonde  man  to  live  in.  I  challenge  contradiction 
of  this  violent  statement. 

‘‘  The  roof  of  a  porch  or  verandah  must  come  down  so  low  that  a  i)erson  seated  in  the 
room  cannot  see  the  sky ;  that  is,  the  lower  edge  must  he  about  four  feet  above  the  floor  line, 
or  approximate  screens  he  built  to  that  level.” 

There  are  certain  important  points  in  connection  with  a  dwelling-house  in  the  Tropics 
which  ought  to  he  borne  in  mind  when  either  building  or  selecting  a  house. 

Site. — It  is  better  that  the  house  should  not  be  in  the  midst  of  native  huts,  or  near 
stagnant  water.  An  elevated  and  dry  site,  on  sloiiing  ground  but  not  in  a  hollow,  should 
always  be  chosen  if  ^lossible. 

Foundations.—  On  a  sandy  clay,  such  as  is  found  on  the  hanks  of  the  river  Nile,  the 
foundation  should  he  carried  deeji  enough  to  avoid  disturhance  hy  the  surface  cracks.  From 
POO  to  2'00  metres  is  generally  sufficient,  and  the  maximum  load  on  the  foundation  should  not 
exceed  one  ton  ^Jer  square  foot  (1  kilo,  per  sq.  centimetre).  If  the  liuilding  is  near  the  river  edge 
this  load  ought  to  he  somewhat  reduced,  or  the  foundation  reinforced  with  steel,  to  jirevent 
cracking  of  the  walls  caused  by  the  rise  and  fall  in  the  water  level  and  the  consequent  unequal 
settlement. 

On  a  site  liable  to  be  flooded  the  ground  floor  should  be  at  high  flood  level,  and  all  walls 
should  be  substantially  built  up  to  that  level,  and  a  damp-jn-oof  course  of  bituminous  sheeting 
or  other  material  inserted. 

Walls. — In  a  dry  locality,  mud  walls  may  be  quite  satisfactory,  and  they  have  the 
advantage  in  that  they  do  not  retain  and  radiate  the  heat  like  stone  or  brick  walls.  Where 
heavy  rains  are  to  be  exjjected  it  is,  of  course,  advisable  to  build  in  brick  or  stone.  The  ceilings 
need  not  be  higher  than  4-00  metres,  which  is  sufficient  for  ventilation  purposes.  Masonry 
walls  should  be  protected  by  verandahs  from  the  direct  rays  of  the  sun,  as,  if  not  so  protected, 
they  will  heat  uj)  during  the  day  and  radiate  the  heat  all  night. 

Ventihitors  in  the  walls  near  the  roof  are  a  great  advantage,  and  they  should  be  made  to 
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close,  in  order  to  keep  out  dust.  Window  oponinf>s  in  walls  not  ])rotcctcd  hy  verandahs  should 
ho  few  and  small. 

Hoofs. — All  roofs  must  he  thick  enough  and  of  a  proper  material  to  stop  both  the  heat  and 
the  light  rays.  Eoofs  of  corrugated  iron  alone,  or  of  boarding  covered  with  some  waterproof 
material,  are  not  sufficient  protection,  hut  if  the  underside  of  the  joisting  is  wood  lined,  and  an 
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Fig.  12 

Figs.  11  and  12.— Designs  for  Dwelling-houses  in  the  Tropics 

air  space  left  between,  the  result  is  more  satisfactory,  A  common  form  of  roof  is  of  “  zibla  ” 
(a  mixture  of  stable  manure  and  earth),  which  is  laid  on  boarding  or  on  straw  matting  and  rojie 
netting.  This  is  quite  satisfactory,  especially  if  a  wood  ceiling  lining  is  added,  and  the  “zihla” 
is  protected  from  the  weather  by  a  w'aterproof  covering. 

Another  common  form  is  of  rolled  steel  joists  with  brick  jack-arching  between,  and 
covered  with  a  waterproofing  material.  This  appears  to  be  one  of  the  most  satisfactory  types 
of  ii'oofing. 
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If  eonstnictecl  as  a  double  roof,  as  shown  in  section,  Fig.  11,  it  is  of  course  by  far  the  most 
desirable  arrangement.  The  outer  roof  is  of  very  light  consti’uction,  and  the  air  space  between 
prevents  any  heat-rays  passing  through,  and  the  light-rays  are  completely  cut  oft. 

Access  to  the  roof  should  be  given  by  an  inside  stairway,  and  tbe  parajDet  walls  raised,  or 
screen  walls  built  to  provide  sleeping  accommodation. 

The  disadvantage  of  the  flat  roof  is  the  difliculty  of  keeping  it  watertight.  In  localities 
with  a  heavy  rainfall  the  sloping  roof  is  therefore  preferable.  Fig.  12  shows  the  cross-section 
of  a  wooden  bungalow  with  a  sloping  I'oof,  which  is  extended  to  form  the  verandahs  on  both 
sides. 

Verandahs. — These  should  be  provided  on  all  sides  of  the  house,  or  at  least  on  the  sides 
subjected  to  the  sun’s  rays.  They  should  be  not  less  than  three  metres  wide,  and  constructed  of 
timber  if  possible,  which  is  cooler  than  masonry,  as  it  does  not  retain  the  heat.  They  should 
come  well  down  in  front  to  a  level  at  least  half  the  height  of  the  window  openings,  and  it  is 
recommended  that  they  should  even  come  down  to  within  four  feet  from  floor  level.  All 
verandahs  should  be  ventilated  on  the  roof  near  the  ridge,  and  should  have  a  ceiling  lining 
with  an  air  space  between  the  joists,  as  shown  in  Fig.  11.  The  same  figure  also  shows  how  the 
whole  verandah  may  be  enclosed  by  having  a  close  boarded  or  lattice  parapet  and  folding 
shutters  above.  Such  a  verandah,  from  which  all  hot  air  is  excluded  during  the  day,  is  sure 
to  be  very  comfortable  in  the  evening. 

Bathroom  and  Latrine. — The  bathroom  and  latrine  may  be  either  detached  from  the 
house  and  approached  by  a  separate  verandah,  or  it  may  be  a  separate  room  of  the  house 
approached  from  the  verandah.  An  outside  latrine  placed  against  a  boundary  wall  to  facili¬ 
tate  cleansing,  is  the  best  arrangement  where  a  conservancy  system  exists. 

Servants'  Quarters. — The  outhouses  and  servants’  quarters  should  be  well  aw'ay  from  the 
bouse,  but  the  kitchen  might  be  placed  somewhat  nearer  and  connected  to  the  house  with  a 
covered  passage  if  possible. 

Colours. — The  colour  of  the  materials  or  of  the  paint,  affects  to  some  extent  the  coolness 
of  the  house. 

In  this  connection.  Major  Woodruff  says  that  “  the  glare  from  white  houses  is  very 
harmful.  I  have  seen  marked  suffering  in  army  posts  before  we  abandoned  the  dangerous 
practice  of  painting  everything  white,  and  resorted  to  the  colours  found  in  nature  to  which  our 
eyes  are  adjusted — the  greens,  dark  yellows,  and  browns.  It  is  a  matter  of  common  knowledge 
that,  in  a  city,  the  glare  from  white  houses  is  a  great  nuisance  to  the  neighbours,  and  has  been 
known  to  cause  serious  eye  diseases.  Hence,  no  white  houses  should  be  permitted  in  cities  ; 
tbe  red  colour  from  the  brick  is  bad  enough,  but  the  best  colours  are  those  above  mentioned. 
In  the  Tropics  these  rules  are  doubly  important,  for  the  glare  from  the  whitened  walls  is 
dreadful. 

“  In  addition,  white  lead  is  known  to  absorb  the  infra-red  rays  as  well  as  lampblack,  and 
consequently  it  is  a  ‘  warm  ’  paint  in  the  sunshine,  and  w’ill  cause  a  tropical  house  to  heat  up.” 

General. — When  planning  the  house,  care  must  be  taken  that  so  far  as  possible  every 
room  will  get  some  share  of  the  prevailing  wind.  The  coolest  houses  are  those  with  the  rooms 
arranged  round  a  central  hall  or  courtyard,  and  those  having  two  floors  are  generally  preferable. 
Figs.  13  and  14  show^  plans  of  suggested  arrangements. 

The  house  should  be  surrounded  by  a  drain,  and  the  w’ater  from  the  rain-water  pipes 
should  be  carried  well  away  from  the  house.  Dr.  W.  -I.  Simpson  '  recommends  that  there 
should  also  he  a  jiavement  all  round,  sloped  away  from  the  basement,  or  a  gravel  walk ;  it  the 
gravel  is  sharp  it  forms  an  obstacle  to  snakes.  Beyond  this,  short  grass  is  best,  and  all  trees 
should  be  so  far  away  as  not  to  obstruct  the  ventilation  or  cause  dampness.  Any  excavations 

'  ■'  The  Maintenance  of  Health  in  the  Tropics.” 
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or  doprossions  in  the  ground  jiround  or  near  the  house  should  he  levelled  u])  to  prevent  pools 
foi'iniug  during  the  rains. 

Special  door  and  window  Irames,  covered  with  line  wire  netting,  should  he  ])rovided  in 
localities  infested  by  mosquitoes  or  other  insects.  All  windows  must  have  outside  sun-shutters 
with  louvres. 

Woodwork  should  he  protected  from  the  attacks  of  white  ants  by  painting  with  any  of  the 
special  })reservatives  now  on  the  market. 

The  foregoing  are  merely  general  rules  and  suggestions ;  the  actual  type  of  house  best 
suited  to  any  given  locality  will  depend  upon  the  conditions  obtaining  and  the  materials 
available. 

I 'imlillllcil  KY  THE  DiUECTOK 


( ‘onservancy 


'Fhe  old 
n^ethod 

1  ^atrine 
buckets,  old 
type 


Crowley  carts 


Conscrvanc}/. — Under  this  heading  we  consider 
1 .  Sewage  collection  and  disposal. 

Waste  water  collection  and  disposal. 

3.  Refuse  collection  and  disposal. 

1.  The  bucket  system  is  in  vogue,  hut,  owing  to  the  customs  of  the  majority  of  the 
inhabitants,  one  cannot  speak  of  a  dry  eai'th  system.  At  first  Khartoum  was  served  by 
the  ordinary  pattern  of  latrine  bucket.  Fig.  lo,  the  Crowley  cart.  Fig.  17,  and  a  system  of  deep 
trenches.  One  need  scarcely  enlarge  on  the  abominations  and  danger  of  the  so-called 
“  ironclad."  The  bucket  is  emptied  into  it,  and  often  on  and  over  it,  so  that  very  frequently 
streams  of  filth  travel  down  the  hack  of  the  receptacle  and  drijj  upon  the  ground.  This 
insanitary  juggernaut  pursues  its  way,  surrounded  by  a  cohort  of  flies,  and  emitting  a  disgusting 
stench.  Its  contents,  too,  often  splash  and  slop  over,  the  cover  being  rarely  closed  by 
the  careless  native,  and,  when  closed,  being  of  little  use  to  prevent  leakage.  Occasionally  the 
receptacle  tilts,  turns  vqtside  down,  and  discharges  its  contents  upon  the  public  thoroughfare. 


Fig-  15.  -Sanitary  Pails.  Khartoum 
On  the  left,  the  old  type,  now  abandoned 

In  the  centre  and  on  the  right,  the  new  type,  with  air-tight  cover 

In  wet  weather  it  was  not  uncommon  for  several  carts  to  stick  fast  in  the  mud  or  in  the  heavy 
sand  outside  the  town,  so  that,  in  despair,  one  had  to  order  the  contents  to  he  buried  on  the 
spot.  I  wonder  how  many  of  the  inhabitants  ever  saw  a  Crowley  cart  emptied  at  the  trenches  ! 
It  was  an  instructive  sight.  The  sides  of  the  trench  became  fouled,  the  cart  became  more 
fouled  than  before,  and  the  men  became  fouled  in  many  cases.  Then  this  uncleanly  vehicle. 
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half  scraped  out,  went,  rollin''  hack  to  town  for  another  load.  It  is  well-nigh  inipossihlo  to 
keep  these  cai'ts  clean,  and  utterly  impossible  to  work  them  in  a  sanitary  manner.  Worse  than 
all,  the  buckets,  after  being  emptied  into  them,  were  cleaned  on  the  spot,  cleaned  (save  the 
mark  !)  with  a  pot  brush  and  a  handful  of  dry  sand.  This  was  going  on  in  Khartoum  day  in  and 
day  out,  and  the  surface  soil  was  becoming  more  and  more  contaminated.  Thanks  to  the 
powerful  sun,  even  this  insanitary  state  of  matters  did  not  seem  to  be  prejudicial  to  health  ; 
hut  one  maintained  that,  given  a  wet  summer,  its  effects  would  be  speedily  apparent.  Such  a 
summer  occurred  before  there  had  been  time  to  get  the  new  system  into  working  order,  and 
the  result  was  an  epidemic  of  dysentery,  not  very  severe  perhaps,  but  sufficiently  annoying, 
the  cause  of  considerable  distress,  and  incapacitating  a  considerable  number  of  people  for 
work. 

After  carefully  considering  the  condition  of  things  in  Khartoum,  it  was  resolved  to  abolish 
the  Crowley  cart  and  to  substitute  a  system  whereby  the  bucket,  and  its  contents,  properly 
fitted  with  an  air-tight  lid,  could  be  removed  and  carried  to  the  place  of  ultimate  disposal,  its 
place  being  taken  by  a  clean  pail.  The  dirty  bucket  could  then  be  thoroughly  cleaned  at  a  spot 
well  away  from  the  town  and  returned  to  take  the  place  of  the  one  in  use.  .\t  the  same  time  it 
was  resolved  to  do  away  with  the  old  brick  latrines,  which  were  built  on  a  very  bad  principle, 
were  unsightly,  liable  to  become  flooded,  and  had,  in  most  cases,  fallen  into  disrepair,  so  that 
they  could  not  be  kept  clean.  A  glance  at  the  map,  page  75,  and  at  Figs.  18  and  19,  will  give  an  idea 
of  the  system  now  in  vogue.  The  type  of  bucket  to  be  employed  was  the  subject  of  considerable 
thought.  Eventually  that  used  in  the  enteric  outbreak  at  Lincoln  was  decided  upon,  though 
one  was  a  little  doubtful  as  to  how  the  rubber  ring,  which  forms  the  seal,  would  stand  the 
climate.  As  these  would  be  wetted  every  day,  it  was  hoped  that  they  would  serve,  and  this 
has  proved  to  be  the  case.  The  buckets  have,  indeed,  proved  quite  successful  from  a  sanitary 
standpoint.  Their  only  drawback  is  that,  though  very  stoutly  built  of  galvanised  iron,  they  are 
apt  to  become  damaged.  This  applies  more  especially  to  the  spring  clips  which  fasten  down  the 
lids,  while  the  necessity  of  piling  the  buckets  on  the  top  of  each  other  on  the  carts  and  trollies 
tends  to  injure  the  lids.  The  question  of  having  upper  platforms  for  the  top  rows  was  con¬ 
sidered,  but  it  was  found  cheaper  and  better  to  have  the  buckets  repaired  by  the  Sanitary 
Service  blacksmith.  One  other  point  may  be  noted — the  tendency  for  rivets  to  work  loose  and 
fall  out.  It  is  evident  that  careful  inspection  is  necessary.  A  special  man  was  appointed  to 
supervise  the  pails  and  collect  any  which  were  damaged.  He  is  fined  if  such  buckets  be 
found  in  use. 

Spare  rubber  rings  should  be  stored  in  wet  saw'dust. 

With  these  precautions  the  buckets  answ'er  admirably.  They  are  not  too  heavy,  although 
they  have  a  capacity  of  four  gallons,  and  as  they  have  undergone  an  eighteen  months’  trial  we 
know  the  best  and  the  worst  regarilmg  them. 

It  will  be  seen  that  the  buckets  are  collected  on  special  low  carts  drawn  by  camels  (Fig.  18). 
These  animals  are  better  than  mules  or  oxen.  They  draw  a  heavier  load  than  the  mules, 
are  more  tractable,  and  the  men  understand  them  better,  while  they  move  much  more  rapidly 
than  the  slow  oxen. 

The  carts  discharge  their  loads  at  special  collecting  stations.  Here  the  buckets  are  loaded 
on  to  trollies,  which  are  drawn  along  a  tramway  by  mules  or  camels  to  the  place  of  ultimate 
disposal. 

The  system  is  now  the  same  both  for  Khartoum  and  Khartoum  North,  and  has  been  in 
vogue  since  -January,  1907.  It  was  a  matter  of  considerable  difficulty  initiating  the  change, 
and  I  would  here  take  an  opportunity  of  mentioning  the  good  work  accomplished  liy  Mr.  John 
Newlove,  who  was  at  that  time  our  sole  British  Sanitary  Inspector.  Only  those  who  have  had 
to  deal  with  the  lowest  class  of  native,  and  have  experienced  his  curious  ajititude  for  doing 
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things  in  the  wrong  way,  or  in  the  very  easiest  way  for  himself,  can  have  any  idea  of  the  trials 
and  vexations  Mr.  Newlove  had  to  endure  tor  several  weeks.  On  the  whole,  however,  the 
cleaners  and  drivers  adapted  themselves  remarkably  quickly  to  the  new  conditions.  Kfficient 
inspection  means  everything  in  such  a  system  of  sewage  collection,  and  we  may  here  briefly 
consider  its  advantages  and  drawbacks. 

1.  AdvantMjes. — {a)  There  is  no  fouling  of  the  soil  round  houses  and  public  latrines,  or 
at  least  this  is  reduced  to  a  minimum.  Latrines  in  the  lowest  class  houses  are  often  very 
filthy,  and  the  buckets  stand  in  a  foul  bed,  part  of  which  is  withdrawn  with  the  bucket.  Here 
we  do  get  some  fouling,  but  it  is  not  the  fault  of  the  system,  and  means  exist  for  dealing  with 
this  type  of  nuisance. 

(b)  There  is  no  fouling  of  the  soil  during  transit. 

(c)  The  fly  nuisance  and  danger  is  greatly  lessened,  and  when,  as  is  now  the  case,  the 
carts  and  their  loads  are  sprayed  with  weak  formalin  solution,  will  probaldy  be  wholly  abolished. 

{(I)  The  stench  nuisance  is  very  nearly  absent,  at  any  rate  it  is  much  less  than  in  the  days 
of  Crowley  carts. 

(c)  The  buckets  are  properly  cleaned,  and  are  returned  in  a  state  which  possesses  no 
attraction  for  flies. 

( /')  It  is  possible  in  the  case  of  houses  where  eases  of  enteric  fever  or  dysentery  exist,  to 
supply  special  red  buckets,  the  contents  of  which  can  be  incinerated. 

{(j)  The  cleaners  prefer  the  new  method. 


Disadvantages. — (1)  Expense,  but  this  is  covered  to  some  extent  by  the  prices  olitained 
from  the  sale  of  buckets,  while  the  accompanying  careful  inspection  results  in  the  conservancy 
rates  being  properly  collected.  As  a  matter  of  fact,  the  conservancy  receipts  in  the  last  few 
years  have  risen  from  about  £E4:00  to  well  over  iiE2000  and  this  is  only  very  partially  due  to 
increase  in  population.  The  initial  expenditure  is  comparatively  small,  but  the  upkeep  is 
somewhat  heavy.  It  is  well  to  remember,  moreover,  that  so  long  as  there  is  no  waste,  money 
expended  on  proper  sanitation  is  money  well  spent,  and  though  I  have  placed  this  item  first  in 
the  list  of  disadvantages,  from  the  point  of  view  of  the  IMedical  Officer  of  Health  I  would  be 
justified  in  putting  it  last. 

I  append  a  table  of  the  total  expenditure  incurred,  as  regards  the  sanitation  of  the  two 
separate  towns  of  Khartoum  and  Khartoum  North,  during  the  last  six  years,  and  compare  it 
with  a  table  of  receipts,  the  latter  being  almost  wholly  derived  from  the  conservancy  system. 
The  excess  of  expenditure  over  receipts  is  stated  in  a  third  table  :  - 


Year 

Total  Expenses 

Total  Receipts 

Excess  of  Ex 

i'E 

i"E 

£E 

1903 

1,685 

848 

837 

1904 

2.070 

721 

1,349 

190.5 

3,607 

963 

2,644 

1906 

10,797 

1,575 

9,222 

1907 

6,854 

2,732 

4,122 

1908 

7,655 

3,000 

4,6.55 

Total  ... 

.i;E32,66S 

.  i?B9,839 

..  £E22,829 

New  conservancy 
system  inaugurated 


To  the  uninitiated  these  figures  may,  and  do,  appear  alarming,  but  when  one  considers 
that  they  represent  the  expenditure  necessary  for  the  abolition  of  a  faulty  system  and  the 
establishment  of  an  entirely  new  system  of  conservancy  in  two  tropical  towns,  and  further 
represent  the  total  expenditure  for  six  years  on  all  matters  concerned  with  the  public  health, 
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save  water  supply,  vaccination  and  those  services,  such  as  sti-eet  cleansin':;  and  watering;, 
which  are  not  as  a  rule  administered  l)y  the  i\Iedical  Oflicer  of  Health,  then  I  submit  that  the 
outlay  has  not  been  excessive  but  the  reverse.  Nowhere  can  sanitary  measures  be  made  to 
pay  a  profit  in  hard  cash,  least  of  all  in  the  remote  Sudan,  in  towns  inhabited  chiefly  by 
natives  and  where  the  cost  of  transport  of  material  from  either  Ej'ypt  or  England  is  very  high. 

One  cannot  here  go  into  all  the  details  of  expenditure,  but.  wages,  whicb  are  high  in 
Kbartoum,  constitute  tbe  principal  item,  and  there  are  included  the  salaries  of  the  sanitary 
stall.  Against  these  figures  must  be  placed  those  of  increase  of  population  and  the  statistics 
dealing  with  the  prevalence  of  infectious  disease.  In  the  Tropics,  even  more  than  elsewhere, 
health  spells  money,  and  it  is  to  be  remembered  that  in  the  old  days  Khartoum  was  a 
notoriously  unhealthy  spot. 

It  is  always  difficult  to  obtain  money  for  sanitation,  but  in  the  past  it  has  been  granted  in 
a  fairly  liberal  manner.  It  is  hoped  that  in  future  the  claims  of  the  public  health  will  receive 
an  equal,  or  even  greater,  share  of  attention  by  those  responsible  for  the  distribution  of  funds. 

The  Sanitary  Service  sujrplies  one  Inicket  free  to  each  private  latrine,  the  tenant  or  occupier 
has  to  purchase  the  other.  In  the  very  poor  parts  of  the  town  both  buckets  are  supplied  free 
when  considered  necessary. 

(2)  The  system  depends  on  human  labour — on  native  labour  -and  this  is  certainly  a  draw¬ 
back.  At  any  moment  conditions  may  arise  which  may  seriously  interfere  with  its  working, 
such  as  war,  pestilence,  or  even  strikes,  which  are  not  unknown  in  Khartoum.  Again,  native 
labour  is  never  first-class,  but  its  faults  can  be  combated  by  efficient  inspection.  For  instance, 
this  is  recpiired  to  prevent  the  cleaner  emptying  the  contents  of  one  bucket  into  another  and 
thus  saving  himself  trouble  and  lightening  his  cart-load.  There  are  now  three  trained  and 
certificated  British  Sanitary  Inspectors,  but  a  fourth  is  required. 

(3)  By  general  consent  a  water-carriage  system  properly  conducted  is  the  best,  for  there 
are  more  opportunities  for  the  spread  of  disease  wdth  a  l)ucket  system,  however  well  it  may  be 
managed.  At  the  same  time,  owing  to  its  position  and  surroundings,  only  a  Shone  and  Ault  or 
Liernur  system  would  serve  Khartoum,  and  its  installation  would  cost  about  £250,000.  The 
engineering  work  would  have  to  be  of  a  high  order,  and  an  ample  water  supply  would  be  a 
necessity.  Neither  of  these  desiderata  are  available  at  present. 

I  believe  the  present  system  will  serve  the  town  for  from  seven  to  ten  years,  unless  indeed 
the  latter  undergoes  such  rapid  extension  as  to  prevent  us  coping  with  its  increase.  The 
bucket  system  has  this  disadvantage,  that  it  cannot  be  extended  lieyond  certain  limits  without 
undue  expenditru'e  as  regards  upkeep. 

(4)  This  system  provides  only  for  the  disposal  of  sewage.  A  water-carriage  system 
could  Ire  made  to  provide  for  the  removal  of  waste  and  storm  waters  as  well. 

A  word  or  two  regarding  the  latrines.  Sanitary  by-laws  secure  that  private  latrines 
shall  he  of  proper  construction,  with  cement  floor's  and  bucket  doors  opeiring  orr  a  lane  or 
street  so  that  the  brrekets  carr  Ire  easily  collected.  Sotrre  of  the  latrines  in  the  old  horrses, 
and,  sad  to  say,  irr  certain  of  the  Government  horrses,  do  not  fulfil  this  latter  condition,  but 
slow  progress  is  being  trrade  irr  getting  these  faults  remedied.  Nearly  every  house  irr  the  town 
now  possesses  a  private  latrine,  and  the  plans  of  all  new  horrses  have  to  be  approved  by  the 
Medical  Officer  of  Health.  The  type  of  public  latrine  is  shown  in  the  plans  (Fig.  21). 
They  are  of  a  good  pattern,  though  no  doubt  they  might  be  somewhat  improved.  The  cerrrent 
floor  is  a  weak  spot,  for  good  cemerrt  work  carrnot  be  obtairred,  and  the  “skin  ”  soon  cracks, 
hirt  in  Khartounr  it  is  rrot  possible  to  obtairr  a  cheap  arrd  reliable  substitute,  as  has  been  dorre 
irr  Burnra  {vide  infrd).  These  latrirres  are  rrot  very  expensive,  are  easily  erected,  allow  of 
a  fine  sweep  of  air  through  them,  are  readily  cleaned  and  do  not  offend  the  public  rights.  The 
walls  and  roof  are  of  painted  corrrrgated  irorr,  the  seats  of  earthenware  glazed  sarritary  slabs. 
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The  place  of  final  disposal,  both  at  Khartoum  and  Khartoum  North,  is  shown  on  the 
map  {piiije  75).  At  Khartoum  it  is  well  away  from  the  town,  lies  in  an  out-of-the-way  corner, 
and  the  land  drains  towards  the  White  Nile  away  from  what  may  eventually  he  the  town 
water  supply,  which  is  about  34  miles  distant  from  the  trenches. 

The  chief  disadvantage  to  the  place,  which  is  the  only  suitable  one,  is  that  if  the  Nile 
again  rose  to  its  highest  maximum,  a  small  portion  of  the  trenching  area  would  be  submerged. 
As  a  rule  the  water  level  does  not  come  nearer  than  a  quarter  of  a  mile  to  the  most  westerly 
line  of  trenches. 

The  deep  four-foot  trenches  previously  in  use  have  been  abandoned  for  shallow  trenches 
about  18  inches  deep,  16  feet  long  and  3  feet  wide.  Nine-inch  trenches  were  tried,  but  were 
found  too  shallow. 

Even  with  proper  trenching,  flies  breed  out  in  great  numbers,  and  the  surrounding  ground 
on  which  the  buckets  are  cleaned  is  fouled.  To  some  extent  this  can  be  remedied  by  spraying 
with  formalin  and  by  drenching  the  surface  soil  with  the  hot  water  in  which  the  buckets  are 
washed.  This  is  derived  from  the  refuse  destructor,  into  which  boilers  were  fitted,  a  good 
supply  being  available.  The  buckets  receive  a  final  wash  in  a  disinfectant  and  deodorant 
solution. 

So  far,  the  weak  spot  in  this  disposal  scheme  has  been  the  absence  of  any  attempt  at 
cultivation.  A  large  area  of  soil,  about  eight  acres  in  all,  has  been  trenched,  but  there  has  not 
been  a  sufficient  supply  of  water  to  enable  us  to  grow  such  crops  as  might  be  utilised  in  the 
feeding  of  the  municipal  animals.  Moreover,  wages  being  comparatively  high  and  a  consider¬ 
able  number  of  men  having  to  be  constantly  employed  in  digging  and  filling  in  the  trenches, 
the  annual  cost  of  this  method  is  hy  no  means  insignificant.  It  was  with  a  view  to  obviate 
these  disadvantages,  and  at  the  same  time  to  carry  out  some  experimental  work  likely  to  be 
useful  in  the  future,  that  I  devised  a  plan  of  treating  the  sewage  by  a  septic  tank  process. 
I  am  not  aware  that  such  a  scheme  has  been  previously  attempted  with  a  so-called  dry  earth 
system.  I  hoped  it  might  serve  because,  as  stated,  very  little  earth  is  used  in  the  pails.  At 
the  British  Barracks,  wdiere  we  have  taken  over  the  conservancy,  izal  is  employed,  and  sand  is 
used  by  the  majority  of  British  residents,  hut  elsewhere  this  is  not  the  case  owing  to  the  lavage 
practised  by  Mohammedans.  Hence  the  sewage  may  be  described  as  semi-liquid,  containing  as 
it  does  a  considerable  quantity  of  sullage  water.  Again  I  thought  that  by  using  iron  tanks 
exposed  to  the  full  power  of  a  tropical  sun,  great  heat  would  be  generated,  tending  to  produce 
rapid  biological  action  and  a  speedy  liquefaction  of  the  solid  part  of  the  sewage.  It  was  evident 
that  labour  would  be  saved,  that  the  building  of  a  good  cleaning  platform  of  brick  and  cement 
would  prevent  folding  of  the  surface  soil,  and  that  the  disjiosal  of  the  excreta  would  take  place 
much  more  rapidly — a  matter  of  some  import.  At  first  an  open  and  a  closed  metal  tank  were 
used,  and  the  pail  contents  were  diluted  with  water  derived  from  a  well  served  by  a  hand  pump, 
the  proportion  being  1  of  sewage  to  3  of  water.  It  was  remarkable  what  a  good  effluent  could 
be  obtained  in  48  hours,  and  how  little  sludge  remained.  The  effluent  was  quite  good  enough  to 
he  run  directly  upon  the  soil,  and  several  crops  of  dura  were  grown  on  the  land  irrigated  by  it. 
Unfortunately,  the  smell  from  the  open  tank  constituted  a  nuisance  when  the  wind  shifted  to 
the  south,  and,  as  one  was  anxious  to  test  a  brick  and  cement  tank  against  an  iron  tank,  one 
ot  the  former  type  was  erected  and  the  open  metal  tank  was  converted  into  a  filter  tank. 

All  this  took  time  to  arrange  and  complete,  and  hence  I  am  unable  to  give  any  full  account 
of  the  results  obtained.  It  is  evident,  however,  that  to  make  the  process  a  success,  an  engine 
and  pump  to  furnish  sufficient  water  from  the  well  wull  be  a  necessity.  It  is  essential  that  the 
pail  contents  be  diluted.  One  has  tried  keeping  the  crude  pail  contents  in  the  brick  and 
cement  tank.  Liquefaction  certainly  takes  place,  and  there  is  not  a  great  deal  of  sludge,  but 
the  effluent  is  strong,  and  speedily  undergoes  offensive  decomposition. 
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The  closed  metal  tank  has  not  yet  had  a  fair  trial,  and  it  is  evident  that  the  results  will 
have  to  be  controlled  and  tested  by  chemical  and  bacteriological  analyses.  In  any  case,  the 
scheme  is  likely  to  furnish  useful  information  against  the  day  when  a  w'ater-carriage  system 
and  proper  biological  tanks  are  in  existence. 

At  Khartoum  North  trenching  alone  is  in  vogue.  The  soil  here,  a  good  sandy  loam,  is 
very  suitable,  and  the  quantity  of  sewage  to  he  dealt  with  is  much  smaller.  The  trenches  are 
now  not  in  the  best  position,  though  at  the  time  the  laud  was  chosen  no  fault  could  be  found 
with  it.  The  extension  of  the  town,  however,  necessitated  by  the  important  work  on  the  Nile 
Bridge,  has  altered  matters.  It  is  hoped  to  carry  the  tramway  system  further  out  into  the 
desert.  At  the  same  time,  beyond  occasional  nuisance  caused  by  unpleasant  odours  Ijorne  by 
the  north  winds,  these  trenches  have  not  caused  any  trouble  or  illness,  so  far  as  can  be 
ascertained.  Though  both  towns  are  now'  well  served  by  public  latrines,  it  has  been  found 
impossible  to  prevent  the  native  easing  himself  wherever  and  whenever  possible.  He  takes 
advantage  of  the  least  bit  of  cover,  and  the  nuisance  is  specially  prevalent  after  darkness  has 
set  in.  Ajjart  from  the  breeding  facilities  afforded  to  flies  by  the  scattered  masses  of  human 
excrement,  the  river  bed  at  low'  Nile  gets  badly  fouled,  and  though  during  the  dry  season  little 
danger  is  to  be  apprehended,  the  outlook  is  different  with  a  rapidly  rising  river  and  with  the 
advent  of  rain.  Moi'eover,  at  Khartoum  North  the  increase  of  the  native  population  has  been 
so  great  that  one  cannot  hope  to  meet  its  requirements  by  going  on  building  lai'ge  latrines. 
The  people  live  in  huts  and  tukls,  and  though  they  keep  their  villages  wonderfully  clean,  the 
surrounding  desert  soon  becomes  an  insanitai’y  area.  It  was  evident  that  the  only  way  to  cope 
with  this  state  of  things  was  to  erect  small  incinerators. 

The  type  adopted  is  shown  in  the  plan.  Pig.  20,  and  is  a  modification  of  that  recommended 
by  Morris. ‘  Sweepers  are  employed  to  clean  the  ground.  The  material,  it  necessary,  is  dried 
in  the  sun,  and  is  then  burned,  a  little  oil  being  used  as  fuel.  So  far  only  two  incinerators 
have  been  erected,  one  at  Khartoum  and  one  at  Khartoum  North.  They  have  been  found  to 
act  well,  to  cause  no  nuisance,  and  they  are  cheap. 

It  is  hoped  to  increase  their  number  next  year.  I  understand  that  the  Sudan  Medical 
Department  intends  to  follow  suit,  and  to  deal  w'ith  the  excreta  from  the  long  line  of  native 
villages  to  the  south  of  Khartoum  on  this  principle.  This  w'ill  certainly  prove  an  advantage, 
as  during  the  haboub  season  the  insanitary  condition  of  the  ground  near  these  “  daims,”  as 
they  are  called,  was,  I  think,  a  source  of  danger  to  the  town.  It  is  in  India  that  this  system 
has  been  chiefly  advocated  and  adopted. 

Hamilton  '■*  deals  with  the  use  of  small  incinerators  for  cantonments,  and  their  form  has 
been  elaborated  by  Haines,^  who  introduced  the  boilers  for  urine,  and  who  states  that  the 
secret  of  avoiding  smell  is  to  have  a  good  filtering  layer  of  rubbish  on  the  top  of  the  material 
to  be  consumed. ■* 

The  pail  system  is  admittedly  on  the  plan  adopted  long  ago  at  Singapore  and  elsewhere. 
Last  year  several  interesting  papers  appeared  on  this  subject,  and  we  specially  note  those 
from  Burma,  where  it  is  termed  the  “  Bassein  ”  system.  There  are  some  points  of  comparison 
between  the  Burmese  and  Khartoum  methods  which  call  for  notice.  Entrican  describes 
his  district  conservancy  in  detail.  The  buckets  have  a  lid  of  this  shape  ^  which 

is  pushed  down  inside  the  pail  and  seals  it  effectually.  I  fear  the  raised  edge  would  speedily 

'  Morris,  W.  A..  (October,  1907),  "  Incinerators  in  Cantonments.”  Indian  Medical  Gazette. 

■  Hamilton.  H.  (April,  1907),  “  Small  Incinerators."  Bnd. 

“  Haines,  H.  A.  (.June,  1907).  Ibid. 

'  Other  references  to  this  system  will  be  found  in  the  Iiulian  Medical  Gazette  for  July.  November,  190s,  and 
in  the  Jonrnal  of  the  Royal  Aniiy  Medical  Curj>s  for  September,  190S. 

■'  Entrican,  .1.  (February,  1907),  “  Some  Notes  on  the  Conservancy  of  the  Smaller  Towns  in  Burma.” 
Indian  Medical  Gazette. 
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become  bent  in  Khartoum,  rendering  the  cover  useless.  I  am  inclined  to  think  our  type  of 
lid,  though  more  expensive,  is  preferable,  although  the  rubber  does  get  cut  through  at  times 
and  the  clips  become  damaged. 

Otherwise  the  schemes  seem  very  similar,  though  no  light  railway  is  employed  by 
Entricaii.  This,  however,  is  the  case  at  Bassein,  where  such  is  in  use,  fitted  with  turn-tables. 
Here  also  they  have  a  plan  of  painting  one  set  of  buckets  with  a  red  band,  the  other  with  a 
black  band.  This  is  to  ensure  that  the  cleaners  change  the  buckets  properly.  Thus,  on  one 
day  red-banded  buckets  will  be  in  use,  on  the  succeeding  day  black-banded,  and  so  on.  The 
adoption  of  this  principle  has  been  considered  for  Khartoum,  but  we  have  such  a  large  number 
of  buckets,  and  the  work  is  so  arranged  that  it  would  not  be  easy  to  carry  it  out.  One  prefers 
to  rely  on  constant  inspection  and  the  infliction  of  heavy  ]jenalties  for  faulty  work. 

Entrican  has  wood  ashes,  or  sawdust,  placed  in  the  clean  buckets.  These  substances  are 
light,  absorbent,  and  prevent  splashing.  They  are  not  easily  obtained  in  Khartoum,  and  would 
present  no  advantages,  besides  being  undesirable  for  the  tanking  process.  One  has,  however, 
advocated  the  substitution  of  the  dry  sand  by  a  little  petroleum,  which  prevents  smell,  keeps 
away  Hies,  and  lessens  the  weight  to  be  carted.  The  number  of  sand  users  is  small,  but  I  have 
not  been  able  to  introduce  the  petroleum  system  so  far,  as  it  entails  slight  extra  expense  and 
trouble  on  the  part  of  the  householder,  and  for  some  aesthetic  reason  the  Governor  was  opposed 
to  it.  Its  only  real  disadvantage  is  the  risk  of  splashing  at  the  time  the  pail  is  in  use. 

Special  sweepers’  quarters  are  advocated  ;  from  experience  1  know  this  to  be  advisable. 
They  exist  in  Khartoum,  and  efforts  will  be  made  to  house  the  cleaners  at  Khartoum  North. 

Entrican  recommends  one  acre  to  every  109  inhabitants,  but  then  Burma  has  a  moist 
climate  and  a  heavy  rainfall.  At  Khartoum  we  have  one  acre  tor  every  2000  people,  and  so 
far  this  allowance  has  proved  sufficient.  At  Khartoum  North  we  can  get  as  much  land  as  we 
require. 

No  land  is  trenched  a  second  time  without  being  cropped — a  wise  provision. 

He  allows  onepiiblic  latrine  seat  for  every  GO  inhabitants.  This  seems  a  liberal  allowance, 
but  much  depends  on  the  habits  of  the  population,  and  on  the  number  of  private  closets. 

Several  clearances  of  buckets  in  the  day  have  to  lie  carried  out.  In  Khartoum  double 
clearances  are  required  for  the  civil  and  military  hospitals,  the  quarters  of  the  public  works 
departments,  and,  in  the  winter  season,  the  hotels. 

There  are  a  few  interesting  notes  regarding  public  latrines.  As  flooring,  railway  cinders 
are  used,  and  this  is  declared  to  be  much  better  than  cement.  Sand  is  also  advocated,  but  is  said 
not  to  l)e  so  good.  In  Khartoum  I  do  not  think  a  sufficient  supply  of  railway  cinders  could 
be  obtained,  and,  both  as  regards  this  and  sand,  the  carting  away  of  the  fouled  floor  and  its 
I’eplacement  would  entail  considerable  expense. 

No  water  is  used  in  cleaning  the  latrines,  the  seats  being  rubbed  down  with  dry  sand. 
I  have  not  tried  this  procedure,  but  it  would  seem  to  have  some  advantages. 

The  use  of  lamps  at  night  in  the  latrines  is  strongly  advocated  as  a  means  of  making  them 
more  popidar  and  preventing  natives  going  to  earth  in  any  convenient  spot.  This  has  every¬ 
thing  to  recommend  it. 

Hamilton,  already  quoted,  finds  that  a  mixture  of  one  part  kerosine,  one  part  tar,  and  four 
parts  mud  mortar  makes  a  good  latrine  floor.  If  desired,  crude  carbolic,  under  4  per  cent, 
strength,  can  be  added  as  a  deodorant  and  disinfectant. 

2.  Waste  Water  Collection  and  Disposal. — The  term  “waste  water"  includes  bath,  kitchen, 
and  scullery  effluents,  bedroom  slops,  urine,  storm  waters  and  the  waste  waters  derived  from 
mineral  water  factories,  shop  washings,  and  so  on. 

The  question  is  a  serious  one,  for  as  soon  as  an  ample  water  supply  is  an  accomplished 
fact  this  w'aste  water  will  greatly  increase  in  volume.  In  the  case  of  the  British  Barracks,  it  is 


SANITARY  NOTES.  KHARTOUAI 


m 


removed  twice  daily  in  Crowley  carts  and  discharged  upon  the  desert,  about  one  and  a  half 
miles  to  the  south  of  the  town.  In  the  case  of  the  Gordon  College,  a  system  of  surface 
iri'igation  has  been  devised,  and  this,  on  a  less  elaborate  scale,  is  operative  at  the  Grand  Hotel, 
both  of  these  buildings  having  extensive  grounds  under  cultivation.  Elsewhere,  for  the  most 
part,  waste  water  is  simply  thrown  out  upon  the  streets  or  into  the  yards.  This  is  an 
insanitary  proceeding  and  may  at  times  give  rise  to  danger.  We  know,  for  instance,  that 
urine  may  contain  the  bacilli  of  typhoid  fever,  Malta  fever  and  tuberculosis.  Schemes  have 
been  proposed  for  dealing  with  the  waste  water  by  means  of  surface  drainage,  but  the 
difficulties,  owing  to  the  lack  of  proper  fall,  appear  to  be  insuperable.  Where  a  large  volume 
of  waste  water  has  to  be  dealt  with  it  will  lie  necessary  to  provide  cemented,  covered  pits,  and 
remove  the  contents  by  a  cart  to  which  a  pump  and  hose  are  affixed.  All  this  is  very 
undesirable,  tor  it  is  difficult  to  get  a  water-tight  pit  constructed,  and  such  places  tend  to  serve 
as  mosquito  breeding-places ;  l)ut  it  appears  unavoidable  until  a  water-carriage  system  is 
installed.  The  water  collected  could  be  discharged  into  the  septic  tanks. 

3.  Collection  and  Disposal  of  liefuse. 

The  Sanitary  Service  is  only  responsible  for  the  removal  of  refuse  from  the  town  and  its 
final  disposal.  Metal  dust-bins  are  provided  for  the  reception  of  road  sweepings.  It  is 
collected,  usually  along  with  a  great  quantity  of  sand,  by  the  town  carts,  which  bring  it  to  the 
conservancy  collecting  station.  There  it  is  discharged  into  large  trollies  and  drawn  out  to 
the  trenching-ground,  Avhere  a  two-celled  destructor  of  a  simple  pattern  has  been  erected.  The 
refuse  is  for  the  most  part  light,  dry,  and  inoffensive,  consisting  of  straw,  stable  debris,  paper, 
rags,  old  tins  and  broken  bottles.  It  does  not  yield  a  useful  slag,  but  provides  plenty  of  heat 
for  the  boilers.  To  prevent  so  much  sand  being  collected,  the  carters  have  been  supplied  with 
hand  riddles,  hut  it  is  difficult  to  get  them  to  use  these  as  frequently  as  they  should.  Dead 
animals  are  removed  beyond  the  confines  of  the  town  and  left  to  the  vultures,  which  speedily 
pick  them  clean.  An  effort  is  to  be  made  to  cremate  these  carcases  in  the  destructor  now  that 
the  latter  possesses  an  additional  cell. 

Water  Supply. — The  Avhole  question  of  the  future  water  supply  for  Khartoum  is  still  sub 
judice,  and  I  have  no  desire  here  to  enter  into  the  realms  of  controversy.  Hence  this  section 
will  be  dealt  with  very  briefly.  In  the  first  place,  we  Avill  consider  the  present  system,  and  then 
deal  with  the  proposed  improved  supply  from  a  bacteriological  standpoint.  Dr.  Beam  deals 
with  it  from  the  chemical.  At  present,  then,  as  in  the  past,  the  town  mainly  derives  its 
water  directly  from  the  Blue  Nile.  This  I'iver  varies  greatly  at  different  seasons  of  the  year. 
In  the  summer  and  early  autumn  it  is  fully  a  quarter  of  a  mile  in  width,  possesses  a  rapid 
current  and  is  laden  with  silt.  Its  waters  are  then  turbid  and  carry  a  large  quantity  of 
suspended  matter.  In  the  winter  and  early  spring  it  shrinks  very  considerably,  so  much  so 
that  its  depth  becomes  insignificant  and  many  sand  banks  appear.  Of  late  years,  during  the 
months  of  April  and  May,  more  than  half  its  bed  has  been  dry.  The  current  becomes  sluggish, 
and  this  year  the  so-called  “green  water,”  due  to  the  abundant  growth  of  a  species  of  -Hga, 
Fig.  22,  has  made  its  appearance.  The  chemical  composition  of  Blue  Nile  rvater  has  been  the 
subject  of  study  by  Dr.  Beam  {vide  Eeport  of  the  Chemical  Section,  Second  and  Third  Eeports). 

Bacteriological  examinations  have  been  conducted  in  the  course  of  the  present  year, 
samples  being  taken  close  to  the  bank  and  from  the  middle  of  the  stream  opposite  the  site 
of  the  water- works  at  Burrfe,  and  also  by  Mr.  Archibald  from  the  middle  of  the  river  opposite 
the  Gordon  College.  Unfortunately,  some  of  the  results  wei’e  lost  in  the  fire,  and  one  cannot 
give  full  details.  One  knows,  however,  that  in  the  month  of  January,  1907,  the  number 
of  organisms  in  1  c.c.  of  the  water  taken  close  to  the  bank  above  the  town  was  between 
300  and  400  (agar  count  at  37°  C.,  48  hours  incubation),  while  in  a  sample  taken  from  the 
centre  of  the  stream  at  Burr^'  in  Fehruary,  77  organisms  were  found  per  1  c.c.  In  May,  a 
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sample  taken  from  mid-stream,  opposite  the  Gordon  College,  gave  84  organisms  per  1  c.c. 
Water  taken  from  near  the  bank  contained  excretal  (“  Flaginac”),  B.  coli,  in  1  c.c.,  while  this 
organism  was  present  in  5  c.c.  in  water 
from  mid-stream,  but  was  not  found 
in  0  02  c.c.,  01  c.c.  and  1  c.c.  of  such 
water.  At  present  the  water  is  collected 
anywhere  along  the  banks.  It  is  baled 
by  the  water  porters  into  canvas  sacks, 
carried  by  donkeys,  and  is  then 
distributed  throughout  the  town. 

Nearly  every  household  possesses  zeers, 
large  earthenware  filter  jars,  into  which 
the  water  is  put,  and  the  clear  filtrate  is 
used  for  drinking  and  other  domestic 
purposes. 

Water  for  the  troops  is  collected  at  a 
special  place  above  the  town,  and,  as  far 
as  possible,  the  water  porters  are  made 
to  take  their  samples  up-stream,  but  it 
is  impossible  to  exercise  any  special 
control  in  this  direction  when  some 
three  miles  of  foreshore  on  each  bank  have  to  be  watched,  and  the  control  has  to  be'icommitted 
in  large  measure  to  the  Egyptian  police,  who  are  practically  useless  for  sanitary  purposes. 
Care  is  taken  to  prevent  water  being  taken  from  pools  at  low  Nile. 

The  river  water  is  very  palatable,  and  as  long  as  the  river  is  not  stagnant  it  does  not, 
despite  statements  to  the  contrary,  appear  to  be  a  cause  of  communicable  disease,  largely, 
I  believe,  because  enteric  fever  is  rare,  because  the  bulk  of  water  is  very  great,  because 
saprophytic  organisms  successfully  combat  the  pathogenic,  and  because  most  of  those  who 
drink  unfiltered  and  unboiled  Nile  water  are  not  very  susceptible  to  such  disease  conditions. 

At  the  same  time,  it  is  bacteriologically  impure,  and  it  is  a  very  disquieting  fact  that 
the  town  has  still  to  rely  chiefly  on  a  supply  which  is  readily  open  to  contamination  in  the 
presence  of  an  epidemic  of  cholera,  enteric  fever  or  dysentery.  Moreover,  the  method  of 
supply  leaves  much  to  be  desired,  and  would  have  been  improved  ere  this,  but  that  the  new 
works  were  begun  nearly  four  years  ago,  and  one  has  lived  in  hopes  of  seeing  the  new 
supply  supersede  the  old.  So  far  these  hopes  have  not  been  realised. 

Water  is  also  obtained  from  the  numerous  shallow  wells,  but  such  water,  which  is  always 
impure  from  a  bacteriological  and  chemical  standpoint,  and  is  usually  hard,  is  not  generally 
employed  for  drinking  purposes.  It  is  used  for  washing,  cooking,  irrigating  gardens  and 
watering  animals.  It  is  sufficient  to  say  that,  as  a  rule,  B.  coli  of  a  “  flaginac  and  excretal  ”  type 
is  often  present  in  so  small  a  quantity  as  0'02  c.c.  In  a  few  cases  the  drinking  of  such  shallow 
well-water  appears  to  have  induced  dysentery,  and  in  one  instance  this  was  associated  with 
the  presence  of  Bacillus  pyocyaneus.  The  relation  of  the  level  of  the  water  in  these  wells  to 
that  of  the  Blue  Nile  is  a  very  interesting  subject,  which  is  now  being  studied.  Charts  are 
being  prepared  by  the  Irrigation  Department,  and  Mr.  Drummond,  of  the  Gordon  College,  has 
kindly  collected  some  data  as  regards  the  village  wells  at  BuriA.  The  work,  however,  is  not 
yet  complete,  so  that  it  is  not  desirable  to  tabulate  it  at  present. 

The  proposed  supply  is  to  he  derived  from  a  chain  of  seven  deep  wells  sunk  at  BuriA  ;  the 
one  nearest  the  Nile  being  30  feet  from  its  southern  hank.  The  deepest  of  these  wells  is 
300  feet  in  depth,  and  they  undoubtedly  tap  a  deep  water  which  Dr.  Beam  has  shown  contains 
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consicleTiihle  quantities  of  iron  and  manganese.  The  bores  are  protected  down  to  a  depth  of 
70  feet  by  iron  tubes,  but  tliese  tubes  terminate,  not  in  an  impermeable  bed  of  clay,  but  in 
porous  sandstone.  As  Dr.  Beam  has  entered  somewhat  fully  into  the  matter  in  his  Chemical 
Eeport  there  is  no  need  for  me  to  be  discursive  here,  and  one  may  at  once  proceed 
to  a  consideration  of  the  results  obtained  in  the  bacteriological  examination  of  the  water  from 
these  wells.  A  sample  taken  on  January  1st,  1908,  after  48  hours’  pumping  from  Well 
No.  3,  the  temperature  of  the  water  being  28°  C.,  yielded  48  hours  agar  plates  incubated  at 
37°  C.,  which  were  uncountable  even  when  only  0'2  c.c.  of  the  water  was  tested.  There  were 
certainly  over  2000  colonies  per  1  c.c.  and  B.  coli  was  present  in  0'02  c.c.  The  organism 
differed  only  from  “flaginac’’  B.  coli  in  not  producing  gas  in  a  lactose  medium. 

On  January  11th,  1908,  another  sample  was  taken  after  prolonged  and  nearly  continuous 
pumping  for  six  days. 

Result. — Agar  count  as  above  =  1,126  colonies  per  1  c.c.  B.  coli  (“  flaginac  ”)  in  0  02  c.c. 

It  was  evident  that  the  water  was  contaminated,  and  an  effort  was  made  to  secure  a  better 
sample  from  this  well. 

On  January  19th,  a  test  was  made.  The  number  of  organisms  per  1  c.c.  had  fallen  to 
218,  but  true  “flaginac  ’’  B.  coli  was  present  in  1  c.c.  of  the  water. 

On  February  23rd,  a  partial  examination  was  made  of  the  water  (temperature =30°  C.) 
from  Wells  1,  2,  4,  5  and  6,  after  72  hours’  continuous  pumping,  and  328  colonies  per  1  c.c. 
were  found,  and  B.  coli  in  1  c.c.  as  before. 

On  March  1st,  the  water  from  the  same  wells  was  again  sampled,  after  a  prolonged  pumping 
trial,  and  there  proved  to  be  368  colonies  present  per  1  c.c.,  while,  as  usual,  “  flaginac  ’’  B.  coli 
was  found  in  1  c.c.  and  larger  quantities.  It  was  not  present  in  0'02  c.c.  or  OT  c.c. 

Bacillus  enteritidis  sporogenes  was  present  in  500  c.c.,  but  not  in  1000  c.c.  of  the  water. 
Streptococci  were  present  in  OT  c.c. 

Enough  has  been  said  to  show  that  the  water  at  the  time  these  tests  were  made  was 
bacteriologically  impure.  It  was,  indeed,  condemned  without  any  hesitation.  It  remains  to  be 
seen  what  future  examinations  will  reveal,  but  I  have  all  along  held  that,  topographically,  the 
conditions  are  not  satisfactory,  and  it  is  of  special  interest  to  note  that  a  distinct  ratio 
appears  to  exist  between  the  number  of  organisms  in  the  well-water  and  the  number  found  in 
the  Blue  Nile.  There  are  just  about  four  times  as  many  in  the  former  as  in  the  latter,  while 
B.  coli  is  found  in  1  c.c.  of  the  former  and  5  c.c.  of  the  latter.  One  is  led  to  the  conclusion 
that  Blue  Nile  water  is  making  its  way  into  the  unprotected  bore-holes,  and  doubtless  the 
increased  temperature  brings  about  a  multiplication  of  the  organisms.  At  the  same  time,  one 
must  not  forget  the  presence  of  shallow,  unprotected  wells,  and  of  an  old  native  cemetery  at  no 
great  distance,  while  a  recent  paper  by  Dawson'  has  pointed  out  that,  in  India,  black  clay  soil 
may  act  as  a  culture  medium  instead  of  as  a  filter.  Dawson’s  paper  is  very  valuable  in  the 
light  of  what  has  been  found  at  Khartoum,  where  the  whole  water  question  is  on  a  very 
unsatisfactory  basis.  Personally,  I  am  persuaded  that  we  would  be  well  advised  to  sink  tube 
wells  in  the  river  sands,  and  so  obtain  a  clear  and  practically  inexhaustible  supply  which  could 
be  properly  filtered  under  careful  supervision,  the  filter  action  being  controlled  by  frequent 
bacteriological  tests.  Certain  it  is  that  at  present  the  Burrb  deep  well-water  is  quite  unfit  for 
consumption,  while  the  presence  of  iron  and  manganese  in  it  has  resulted  in  the  growth  of 
Crenothrix  polyspora  in  the  pipes.  Fortunately,  the  representations  from  the  laboratories  have 
been  effectual  in  preventing  this  water  being  supplied  to  the  town.  Bacteriologically,  many 
more  examinations  will  have  to  be  conducted  throughout  a  whole  year  before  our  knowledge  of 
the  conditions  can  be  considered  complete.  Space  does  not  permit  of  any  more  extended 

'  Dawson,  A.  W.  (January,  1907),  “  The  Supply  of  Drinking  Water  in  India,  and  its  Connection  with  the 
Sub-soil  Water.”  Jourtml  of  the  Boyal  Institute  of  Public  Health. 
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consideration  of  this  all-important  subject,  but  sufficient  has  been  said  to  indicate  how  matters 
stand,  and  to  point  the  lesson  that  it  is  essential,  in  considering  a  water  supply,  to  carry  out 
careful  preliminary  tests  from  an  engineering,  geological  and  sanitary  standpoint  before  any 
scheme  is  embarked  upon. 

Aerated  IT  afers.—  There  are  now  no  less  than  seven  factories  tor  their  manufacture  in 
Khartoum,  and  three  at  Khartoum  North.  The  drinks  chiefly  supplied  are  soda-water  (so- 
called),  lemonade,  ginger  ale,  orangeade  and  “  roman,”  the  last  being  a  preparation  flavoured 
with  syrup  of  grenadillas.  The  colouring  matter  of  orangeade  consists  of  Orange  B,  which 
Weyl  found  to  be  slightly  poisonous  to  dogs.  1  do  not  think,  however,  that  the  quantity  found, 
even  in  many  bottles  of  orangeade,  could  be  pronounced  injurious.  At  the  pi'esent  time,  filtered 
river  water  is  alone  permitted  to  be  used  in  the  manufacture  of  aerated  waters.  The  provision 
of  a  Doulton  or  Pasteur-Chamberland  filter  of  sufficient  capacity  is  insisted  upon.  Every 
factory  has  to  be  inspected  by  the  Sanitary  Inspector  and  Medical  Officer  of  Health  before 
it  starts  work ;  they  are  all  frequently  visited.  It  is,  of  course,  impossible  to  make  sure  that 
the  instructions  given  are  always  faithfully  carried  out,  but  as  recently  some  evasion  of  the 
sanitary  regulations  was  detected,  samples  are  now  seized  for  analysis  whenever  considered 
desirable,  and  steps  will  be  taken  to  punish  more  severely  than  hitherto  those  who  through 
carelessness  or  wilful  negligence  endanger  the  public  health. 

In  a  few  of  the  factories  the  arrangements  are  very  good,  but,  as  a  rule,  the  bottle- washitig 
and  cleaning  could  be  improved  by  the  introduction  of  up-to-date  appliances,  while  improved 
apparatus  for  adding  the  flavouring  agents  are  desirable.  An  insanitary  procedure,  once  in 
vogue,  was  the  use  of  old  corks.  These  were  collected  from  the  streets,  neighbourhood  of 
oaf6s,  etc.,  by  boys  and  sold  to  the  factories.  After  an  example  had  been  made  of  a  few 
delinquents,  this  trade  in  old  corks  came  to  an  end. 

Ice.  -The  ice  is  supplied  from  a  large  factory  at  Burre  where  a  sulphuric  acid  machine  is 
in  use.  The  ice  itself  is  made  from  condensed  steam,  and,  so  far  as  quality  goes,  leaves  nothing 
to  be  desired.  Steps  were  taken  to  improve  the  method  of  transport.  No  fault  has  been 
found  with  the  storage  methods  in  vogue,  but  the  handling  and  distribution  leave  something  to 
be  desired.  It  is  not  easy  in  a  country  served  by  native  labour  to  remedy  completely  such 
defects,  l)ut  the  Sanitary  Inspectors  pay  attention  to  these  points  and  issue  a  warning  when 
necessary. 

Milk. — The  milk  supply  of  the  town  is  derived  from  two  sources  : — 

1.  Prom  cows  at  the  Government  farm,  which  is  under  the  control  of  the  Director  of 
Lands  and  Agriculture.  This  a  limited  and  somewhat  expensive  supply,  mainly  intended  for 
British  residents.  The  milk,  which  is  of  good  quality,  is  issued  in  proper  bottles,  and,  as  a 
rule,  care  is  taken  to  see  that  it  is  in  a  cleanly  condition.  On  one  occasion  only  has  it  been 
necessary  to  make  a  complaint  regarding  the  milk. 

2.  Prom  goats  and  a  few  cows  owned  by  villagers  in  the  various  “  daims  ”  to  the 
south  of  the  town.  Some  of  this  milk  comes  from  villages  six  to  eleven  miles  away. 
It  is  brought  into  Khartoum  very  early  in  the  morning,  being  carried  on  the  heads  of 
women,  who  then  go  their  rounds  and  supply  their  customers. 

At  an  early  date  it  was  apparent  that  this  system  of  milk  supply  was  faulty  in  the 
extreme.  In  the  first  place,  the  women  used  earthenware  pots  {burinas)  for  the  conveyance 
of  the  milk.  These  are  to  some  extent  porous,  and,  as  a  result,  could  not  be  properly 
cleaned.  Than  the  walls  of  these  vessels,  no  more  favourite  site  for  the  multijjlication 
of  micro-organisms  could  well  be  imagined.  The  tops  were  uncovered,  and  dust  had  free 
access  to  the  milk,  or,  if  care  was  taken  to  prevent  this,  the  means  used  consisted  in  stuffing  a 
few  rags — often  filthy  rags — into  the  mouth  of  the  jar.  It  was  found  also  that  the  vendors 
frequently  washed  their  hands  in  the  milk,  while  it  was  quite  the  custom  to  dilute  it  with 
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any  water  which  was  convenient.  The  iilthy  mixture,  which  at  times  was  sold  to  an 
unsuspecting  public,  certainly  did  not  deserve  the  name  of  milk.  Measures  were  at  once 
taken  to  control  this  trade.  The  women  were  all  registered,  proper  milk-cans  were  supplied, 
and  offenders  were  severely  punished,  though  only  after  matters  had  been  carefully  explained 
to  them,  and  when  there  could  be  no  doubt  as  to  their  disobedience  being  wilful  and  not  merely 
the  result  of  ignorance.  .\11  this  did  some  good,  but  it  was  not  sufficient.  The  women  cannot 
always  be  under  observation,  and  they  evade  the  by-laws.  If  the  Egyptian  policeman  was  of 
any  use  from  a  sanitary  standpoint,  the  measures  taken  might  suffice  ;  but  he  is,  as  a 
rule,  a  monument  of  stupidity,  so  far  as  sanitary  affairs  are  concerned,  and  often  aids  and 
abets  the  offender  through  the  kindliness  of  his  heart  and  the  thickness  of  his  head.  The 
milk  supply,  then,  is  still  of  doubtful  quality,  and  the  method  of  employing  calabashes  as  cups 
wherewith  to  measure  it  out  does  not  improve  it.  Hitherto  the  staff  of  sanitary  inspectors 
has  been  so  small  that  it  has  not  been  possible  to  go  further,  but  next  year  it  is  hoped 
to  institute  a  reform. 

The  vendors  will  be  made  to  bring  the  milk  in  properly  covered  cans  to  a  central  station. 
There  the  milk  will  be  transferred  to  other  cans  owned  by  the  Sanitary  Service.  Each  can 
will  be  provided  with  a  padlocked  cover  and  with  a  tap  for  delivery.  When  filled  the  can  will 
be  locked  so  that  milk  can  only  be  obtained  from  the  tap.  The  inhabitants  will  be  notified  of 
the  change,  so  that  they  have  only  themselves  to  hlame  if  they  do  not  see  the  milk  directly 
supplied  from  the  can.  In  the  evening  the  cans  will  be  returned  to  the  station  for  cleansing 
purposes,  and  the  women  vvill  be  given  the  vessels,  for  milk  transport,  which  in  the  meantime  will 
have  been  properly  cleaned.  Whenever  desired,  samples  of  the  milk  will  be  taken  for  analysis 
before  it  is  sent  out  to  the  consumers.  This  seems  to  me  the  best  way  of  dealing  with  the 
difficulty.  It  is  simple  and  should  prove  effective.  I  fear  it  can  only  be  applied  to  Khartoum, 
at  least  at  first.  Later,  if  found  to  work  well,  I  hope  to  introduce  it  at  Khartoum  North.  It 
is  only  fair  to  add  that,  despite  the  faulty  conditions  which  have  obtained,  there  does  not  seem 
to  have  been  much  illness  produced  by  the  dirty  and  watered  milk.  The  native  baby  is 
breast  fed,  and  so,  I  think,  for  the  most  part  are  the  Egyptian,  Syrian,  Greek  and  Italian 
infants.  It  is  to  these  communities  this  milk  is  chiefly  sold.  In  the  summer  of  1907  there 
was  a  considerable  amount  of  infantile  diarrhoea,  however,  and  this  may  have  been  due  to  the 
faulty  milk  supply.  Of  course,  one  has  to  remember  that,  owing  to  the  habits  of  the  consumer, 
a  good  milk  may  quickly  deteriorate  after  being  supplied  to  them,  owing  to  faulty  storage 
and  other  causes.  This,  as  mentioned  in  the  Eeview  Supplement,  is  specially  apt  to  occur  in 
the  Tropics. 

Slaughter-house. — A  new  slaughter-house,  built  on  the  same  lines  as  those  in  Egypt,  was 
erected  in  1906.  So  long  as  it  is  carefully  looked  after,  and  there  is  a  sufficiency  of  labour  and 
of  water,  no  great  fault  can  be  found  with  it.  If  not  properly  managed  it  soon  becomes  a  much 
greater  nuisance  than  the  primitive  native  slaughtering  place,  which  consists  of  a  yard  with  a 
few  poles  and  trenches  into  which  the  blood  is  run  and  the  offal  is  cast.  This  is  the  kind  still 
in  use  at  Khartoum  North,  and  it  is  remarkable  how  sweet  and  clean  it  can  be  kept.  In 
Khartoum  the  blood  and  sweepings  pass  into  a  cement  tank,  and  are  baled  out  into  a  Crowley 
cart,  which  also  removes  the  offal  and  manure.  The  contents  are  dealt  with  at  the  sewage 
trenches,  being  in  part  pitted  and  in  part  spread  out  as  a  feast  for  the  vultures,  which  make 
most  efficient  scavengers. 

I  believe  the  provision  of  lairs  at  the  slaughter-house  has  tended  to  improve  the  quality  of 
the  meat,  and  efforts  have  been  made  to  secure  better  apparatus  for  hanging  the  carcases,  while 
the  well  has  been  covered,  a  pump  supplied,  and  the  water  distributed  by  gravity  from  an  iron 
and  covered  tank. 

The  inspection  of  meat  is  in  the  hands  of  the  Veterinary  Department. 
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Markets.  —These  are  interesting  places,  and  have  undergone  several  changes  of  late  years. 
Proper  sheds  have  been  built,  the  floor  of  the  meat  market  has  been  cemented,  and  the 
butchers  are  required  to  supply  zinc-covered  tables.  The  latter  are  railed  off,  so  the  general 
public  cannot  sprawl  over  them  and  handle  the  meat,  as  was  formerly  the  case.  Dogs  are  now 
excluded,  save  when  the  Egyptian  policeman  fails  to  observe  a  hungry  pariah  prowling  about 
under  his  very  nose — too  frequent  an  occurrence.  To  do  him  justice,  when  his  attention  is 
directed  to  the  matter,  he  makes  up  for  his  negligence  by  the  energy  with  which  he  expels  the 
intruder. 

Tripe  and  internal  organs  generally  are  sold  in  a  special  place.  The  filthy  habit  of 
inflating  the  lungs  by  blowing  down  the  trachea  was  in  vogue,  but  this  practice  has  been 
stopped  and  bellows  are  provided  for  the  purpose. 

The  fish  market  is  provided  with  brick  and  cement  slabs,  but  might  be  improved  if  money 
was  forthcoming.  The  frying  of  fish  is  one  of  our  few  noxious  industries.  Still,  being 
conducted  in  the  open  air,  it  causes  very  little  nuisance. 

The  fowl  market  is  not  a  cheerful  spot,  the  birds  being  crowded  into  small  wooden  coops 
which  are  piled  one  on  the  top  of  the  other.  Fowls  are  treated  with  great  cruelty  in  the  Bast, 
and  I  think  efforts  should  be  made  to  improve  their  lot  generally.  Apart  from  the  humanitarian 
point  of  view,  it  would  pay  to  see  that  they  are  better  looked  after,  and  not  carried  about  in 
bunches  with  their  legs  tied  together  and  often  left  lying  in  the  hot  sun.  The  poor  creatures 
must  frequently  perish  for  lack  of  water.  Moreover,  the  methods  of  storage  expose  the  fowls 
to  the  attacks  of  lice,  mites  and  ticks.  They  often  get  into  a  miserable  condition  through  the 
irritation  and  loss  of  blood  produced  by  these  parasites,  while,  as  will  be  shown,  spirochastosis 
is  common  amongst  them.  So  is  scaly  leg,  fowl  diphtheria,  and  most  of  these  avian  diseases 
predisposed  to  by  lack  of  care  and  cleanliness  and  by  overcrowding. 

If  only  funds  were  available,  much  might  be  done  by  erecting  tick-proof  fowl-houses  and 
by  aiding  the  vendors  to  improve  their  stock.  As  it  is,  no  means  are  available  for  this 
purpose,  which  is  one  reason  why  chicken  meat  is  often  so  tough  and  unsavoury  in  Khartoum. 

The  young  pigeons  suffer  less,  not  being  confined  in  the  same  way.  Turkeys  die  of 
tuberculosis,  pneumoconiosis,  avian  diphtheria,  and  several  other  complaints.  I  have  known 
one  succumb  to  a  malignant  tumour  of  the  brain,  a  glio-sarcoma  perforating  the  skull. 

In  the  suk,  jerked  meat  (dried  in  the  sun)  is  sold,  so  is  fish — flesh,  bone,  and  cartilage 
being  all  crushed  up  together  till  it  is  impossible  to  tell  from  mere  inspection  of  what  the 
mass  consists.  It  is  well  cured  and  seems  wholesome.  The  sale  of  partially  dried  and 
stinking  animal  intestines,  beloved  by  the  Sudanese,  has  been  prohibited,  though  they 
would  appear  to  be  able  to  devour  such  abomination  with  impunity.  Its  very  odour, 
however,  constitutes  a  nuisance. 

Cold  storage  would  benefit  the  food  supply  in  Khartoum,  and  so  would  careful  attention 
to  the  rearing  of  fowls,  and  the  improvement  of  breeds  in  cattle  and  sheep.  Cold  stoi'age 
plants  on  the  river  steamers  would  enable  venison,  guinea  fowl,  fruit,  and  other  delicacies  to 
reach  the  Khartoum  market,  while  refrigerators  might  also  be  useful  on  the  trains  running 
to  and  from  Port  Sudan. 

Lastly,  we  proceed  to  discuss  : — 

Infectious  Diseases. — It  may  be  said  at  once  that,  considering  its  latitude,  Khartoum 
is  wonderfully  free  from  communicable  disease.  Absolutely  reliable  statistics  cannot  be 
presented,  although  notification  is  in  force,  but  each  year  we  can  gain  a  very  fair  idea  of 
the  extent  to  which  infectious  disease  is  present  and  in  which  forms  it  has  existed.  The 
following  diseases  are  notifiable:  — 

Anthrax,  Beri-beri,  Cerebro-spinal  Fever,  Chicken-pox,  Cholera,  Dengue,  Diphtheria, 
Dysentery,  Erysipelas,  Filariasis,  Glanders,  Enteric  Fever,  Hydrophobia,  Leishmaniosis 
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(Kala-azar),  Leprosy,  Malaria  (locally  aoquii'ecl),  Malta  Fever,  Measles,  Plague,  Pneumonia, 
Eelapsing  Fever,  Smallpox,  Trypanosomiasis,  Typhus  Fever,  Whooping  Cough. 

Of  these,  the  following  have  been  present  since  1904  ; — 

Cerebro-spinal  Fever  (one  case  only  until  May  and  June  of  this  year,  when  three 
cases  occurred).  Chicken-pox,  Dengue  (one  case  only — imported).  Diphtheria,  Dysentery, 
Erysipelas,  Enteric  Fever  (rare,  some  cases  amongst  British  troops).  Hydrophobia  (one  case 
only).  Leprosy,  Malaria,  Measles,  Pneumonia,  Smallpox  (one  case  only).  Trypanosomiasis 
(one  case  only,  imported).  Whooping  Cough. 

So  much  has  been  written  aliout  those  diseases  under  their  appropriate  headings  in  the 
Eeview  that  little  need  here  be  said.  The  reason  so  many  were  made  notifiable  was  to  enable 
one  to  become  acquainted  with  the  forms  of  infectious  disease  which  occurred. 

As  regards  chicken-pox,  I  would  point  out  the  great  desirability  of  chocking  this  disease  at 
first,  whenever  possible.  Although  rarely  fatal,  it  causes  some  suffering  and  may  entail  much 
annoyance  and  some  expense  to  the  parents  of  patients,  while  it  may  also  interfere  with 
education.  Furthermore,  if  chicken-pox  be  prevalent,  initial  cases  of  smallpox  may  easily  be 
missed,  and  before  things  can  be  remedied  an  epidemic  of  variola  may  lead  one  to  regret  that 
more  rigid  measures  were  not  adopted  in  the  case  of  varicella. 

The  question  of  dysentery  requires  more  detailed  consideration,  for  it  is  intimately 
concerned  with  the  question  of  conservancy,  and  it  is  interesting  to  note  the  effect  that 
the  change  in  the  latter  has  had  upon  the  incidence  of  the  former.  Unfortunately,  my  detailed 
statistics  on  this  point  were  destroyed  by  fire,  but  I  take  the  following  passages  from  the 
IM.  0.  H.  repoi’t  for  1907.  Amongst  the  Egyptian  military  there  were  96  cases  of  dysentery 
notified  from  October,  1906,  to  the  end  of  September,  1907.  Of  these,  the  great  majority 
occurred  amongst  Egyptians,  and  it  is  quite  certain  that  some  of  the  cases  notified  were  not 
dysentery  at  all.  Bilharzial  disease  of  the  rectum  is  very  apt  to  be  mistaken  for  dysentery  in 
the  absence  of  microscopic  examination  of  the  faeces.  Although  there  were  four  battalions  in 
Khartoum,  in  addition  to  the  Medical  Corps,  Works  Department,  and  Stores  and  Supplies 
Department  men ;  and  only  Artillery,  small  Eailway  and  Stores  Department  staff,  and  one 
battalion  in  Khartoum  North ;  no  less  than  49  of  these  96  cases  occurred  in  Khartoum  North, 
where  the  old  conservancy  method  still  persisted.  Moreover,  when  we  come  to  consider  the 
monthly  incidence  table,  we  find  that,  in  the  case  of  the  Khartoum  units,  with  the  exception  of 
the  third  battalion,  which  had  four  cases  in  August,  most  of  the  dysentery  cases  occurred  prior 
to  May,  about  which  time  the  effect,  if  any,  of  the  new  system  should  have  been  becoming 
evident.  Turning  to  the  units  at  Khartoum  North,  we  find  that  the  largest  number  of  cases 
amongst  the  Artillery  occurred  in  July,  and  amongst  the  first  battalion  there  were  more  eases 
in  the  summer  than  at  other  seasons.  While  these  statistics  are  interesting,  one  must  not 
make  too  much  of  them,  because,  after  all,  the  number  of  cases  is  small,  and  doubtless  other 
factors  have  to  be  taken  into  consideration.  At  the  same  time,  I  believe  the  faulty  conservancy 
methods  in  vogue  accounted  in  large  measure  for  the  small  epidemic  which  occurred  during 
the  wet  summer  of  1906,  when  there  were  in  all  134  cases — 24  being  civil,  107  Egyptian 
military,  and  3  amongst  the  British  regiments.  Now  the  summer  of  1907  was  even  wetter 
than  that  of  1906,  but  a  radical  change  had  been  made  in  the  collection  and  disposal  of  excreta, 
and  during  the  year  1907  the  total  number  of  cases  notified  was  104,  of  which  6  were  civil,  96 
Egyptian  military  (already  analysed),  and  2  imported.  During  the  present  sanitary  year, 
which  ends  in  September,  there  had  been  notified,  amongst  a  greatly  increased  population, 
up  to  the  end  of  July,  only  35  cases,  of  which  25  were  civil,  8  were  Egyptian  military,  and 
2  were  imported.  My  contention  has  always  been  that  dysentery  cases  are  most  apt  to  crop  up 
in  places  where  there  is  much  fouling  of  the  soil,  as  in  the  neighbourhood  of  prisons  and 
barracks;  and  it  would  certainly  seem  to  be  borne  out  by  these  figures,  for  a  very  marked 
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improvement  has  taken  place  in  the  case  of  the  Egyptian  soldiery.  Some  of  this,  however,  is 
due  to  greater  care  in  diagnosis.  It  is  noteworthy  that  in  1900  the  outbreak  terminated  with 
the  rains.  I  am  of  opinion  that  but  little  of  the  dysentery  occurring  in  Khartoum  is,  strictly 
speaking,  water-borne,  but  that  it  is  chiefly  due  to  the  fouling  of  food  and  drink  by  infected 
dust,  and  this  view  is  supported  by  the  facts  I  have  recorded,  and  by  a  consideration  of  other 
statistics  available — for  instance,  the  returns  of  monthly  incidence  of  infectious  disease. 
This  is  a  question  which  also  concerns  enteric  fever,  and  I  pass  to  a  brief  consideration  of 
that  disease  in  its  epidemiological  aspects,  as  met  with  in  Khartoum.  My  remarks 
regarding  it  apply  more  or  less  to  dysentery  as  well. 

It  has  been  stated  that  one  need  look  no  further  than  the  present  water  supply  of  the 
town  to  account  for  the  presence  of  cases  of  diarrhoea,  dysentery  and  typhoid  fever  in  it  during 
1907.  Now  it  is  easy  to  make  such  a  statement,  but  quite  another  thing  to  prove  it  true,  and  if 
it  is  erroneous  it  is  likely  to  do  hai’in  by  limiting  the  sanitary  outlook  and  tending  to  confine 
preventive  measures  to  one  source  of  evil.  No  one  denies  that  the  present  water  supply  is  a 
possible  source  of  danger,  but  that  it  is  an  actual  source  remains  to  be  proved.  All  the 
evidence  goes  to  show  that  it  is  not  the  chief  factor  in  causing  these  diseases,  or,  at  least,  that 
it  has  not  been  so  in  the  past.  Take  the  year  in  (juestion — 1907.  We  find  there  were  8  cases 
of  dysentery  amongst  the  civilian  population,  2  of  which  were  imported  ;  and  15  cases  of 
enteric  fever,  of  which  5  acquired  infection  outside  Kliartoum.  Thus,  during  one  year,  amongst 
a  population  of,  say,  25,000  people,  there  were  6  cases  of  dysentery  and  10  of  enteric  fever,  and 
yet  we  are  informed  that  the  general  water  supply  was  to  blame !  Even  supposing  a  good 
many  cases  were  not  notified  at  all,  the  numbers  do  not  point  to  the  drinking-water  as  a  cause. 

But  it  may  be  held  that  these  cases  should  not  be  considered  with  reference  to  the  whole 
population,  hut  only  with  reference  to  those  susceptible  to  attack  by  sucb  diseases,  presumably 
a  population  numbering  about  3000.  It  is  true  this  would  be  a  fairer  computation,  at  least  as 
regards  the  10  enteric  cases,  but  we  find  that  2  of  these  oocuri'ed  amongst  soldiers  at  the 
British  Barracks,  where  the  drinking  water,  even  though  taken  from  the  river  above  the  town, 
is  carefully  boiled,  while  some  of  the  other  cases  were  natives,  and  so  outside  the  3000 
susceptibles.  As  regards  dysentery,  it  has  yet  to  be  proved  that  the  native  is  not  susceptible. 
The  disease  is  not  uncommon  in  Egypt,  and  Egyptian  soldiers  in  the  Sudan  are  certainly 
liable  to  be  attacked.  We  know  that  the  native  of  India  suffers  heavily  from  this  disease  and 
his  suiTOundings  and  mode  of  life  do  not  differ  markedly  from  those  of  the  native  of  the  Sudan. 
As  a  matter  of  fact,  most  of  our  dysentery  notifications  refer  to  native  cases,  and,  as  I  say,  there 
is  nothing  to  show  that  dysentery  is  chiefly  water-borne,  and  much  to  indicate  that,  in  the  past, 
it  has  been  due  to  infected  dust  gaining  access  to  food  and  drink. 

It  is  further  asserted  that  it  is  the  rise  of  the  river,  sweeping  a  foul  foreshore,  which  is  to 
blame.  If  tbis  were  so,  one  would  expect  that  mo.st  of  the  cases  would  occur  late  in  .lune  and 
during  July  and  August.  As  regards  enteric  fever,  such  has  not  been  the  case  in  the  past. 
Taking  the  present  sanitary  year,  we  find  that  in  November,  December  and  July,  respectively, 
one  case  occui'red ;  there  were  two  in  May  and  four  in  June.  As  regards  the  cases  in  June, 
two  of  which  at  least  acquired  infection  in  May,  there  is  little  doubt  that  infection  was  derived 
from  Nile  water,  for  the  river  was  very  low,  and  in  places  practically  stagnant.  It  was  no 
longer  self-purifying  to  any  extent.  In  other  years  the  greatest  number  of  enteric  cases  has 
usually  occurred  in  October,  when  tlie  Nile  is  running  full.  Owing  to  the  loss  of  my  statistics, 
I  am  unable  to  present  figures  in  detail,  but  the  facts  are  as  stated,  and  there  is  nothing  to  show 
that  the  river  supply  is  the  chief  source  of  infection.  At  the  same  time,  it  should  be  abolished 
as  soon  as  possible  and  a  satisfactory  supply  substituted  for  it. 

Taking  the  dysentery  cases  for  the  present  sanitary  year,  it  is  instructive  to  find  that  they 
have  been  fairly  equally  distributed  throughout  the  past  ten  months,  the  greatest  number  (four) 
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in  any  one  month  occurring  in  December.  Here,  again,  there  is  no  evidence  that  the  Nile 
water  is  markedly  at  fault,  and  the  conditions  which  formerly  in  large  manner  determined  both 
the  presence  and  the  monthly  incidence  of  dysentery  in  Khartoum  are  now  in  part  lacking. 
I  refer,  of  course,  to  the  fouling  of  the  surface  soil,  and  to  the  summer  rains.  There  can  be  little 
doubt  that,  given  dry  conditions,  even  persistent  fouling  may  produce  but  little  evil  results  in 
the  presence  of  a  powerful  and  sterilising  sun,  and  personally  1  believe  that  this  partly  explains 
why  we  do  not  have  extensive  outbreaks  of  epidemic  disease  when  the  Nile  begins  to  rise.  The 
filth  and  refuse  which  have  accumulated  on  the  sand-banks  and  foreshore,  the  deposit  of  which 
it  is  very  difficult  to  prevent,  has  been  practically  sterilised  by  the  intense  heat  and  light  or 
ever  it  is  washed  away  by  the  rising  river.  As  the  fouling  goes  on  daily,  some  of  it,  of  course, 
if  infected,  must  he  in  an  infectious  condition  when  carried  down  stream,  but  this  state 
of  things  cannot  he  at  all  common,  especially  as  regards  enteric  fever,  for,  as  stated,  this 
disease  is  rare  in  natives,  and  it  is  these  who  chiefly,  under  cover  of  night,  use  the  dry 
river  bed  as  a  place  of  convenience. 

With  what  has  been  said  on  73  we  may  conclude  this  consideration,  remembering, 

however,  that  our  efforts  must  be  devoted  to  combating  every  faulty  sanitary  condition,  and 
that  general  statements  of  the  type  indicated  are  to  he  carefully  avoided,  or,  if  made,  to  be 
adjudged  at  their  proper  value. 

Disinfection. — The  town  possesses  a  Thresh  “  Emergency  Disinfector,”  but  the  Sanitary 
Service  has  permission  to  employ  the  steam  disinfector  at  the  Military  Hospital — a  privilege 
of  which  it  has  several  times  availed  itself.  A  Mackenzie  spray  has  also  been  supplied,  and  it 
is  intended  to  introduce  the  knapsack  spray  as  modified  by  Eobertson. 

When  fumigation  is  required,  the  formalin  and  permanganate  method  with  preliminary 
moistening  of  the  atmosphere,  is  employed.  A  cart  for  the  conveyance  of  infected  bedding, 
clothing,  etc.,  is  in  use. 

I  believe  the  introduction  of  the  portable  Clayton  system  would  be  beneficial,  especially  as 
the  river  steamers  could  be  fumigated,  and  mosquitoes  thus  destroyed.  As  a  matter  of  fact, 
we  have,  as  a  rule,  very  little  disinfection  to  perform. 

Vital  Sto<i6'<ics.  — Unfortunately,  under  present  conditions,  it  is  not  possible  to  present 
statistics  which  can  be  considered  absolutely  reliable.  Hence,  it  is  better  not  to  attempt  the 
task.  It  is  unfortunate,  for  nothing  better  indicates  the  sanitary  growth  of  a  town  than  a 
series  of  reliable  statistics  detailing  birth  rate,  death  rate,  infantile  mortality,  and  incidence 
of  infectious  disease.  It  is  hoped  ere  long  that  we  may  be  in  a  position  to  record  these 
properly.  At  present  I  can  only  append  the  cases  of  infectious  disease  notified  during  the 
years  1904-1907  inclusive,  and  those  for  the  months  of  the  present  sanitary  year.  Each 
sanitary  year  commences  in  October,  and  I  can  present  the  records  of  the  past  ten  months. 

Of  late  I  have  been  classifying  the  returns  under  the  three  headings — Civil,  Egyptian 
Military,  British  Barracks. 

Considerations  of  space  prohibit  the  insertion  of  the  tables  of  monthly  incidence  which, 
except  in  a  few  instances — enteric,  dysentery  and  diphtheria — are  not  of  special  interest. 
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1903- 4 

This  was  the  first  year  during  which  notification  was  in  force,  and  the  returns  were  far 
from  reliable.  One  would  only  note  that  1  case  of  cerebro-spinal  fever  and  5  cases  of 
diphtheria  occui-red. 

1904- 5 

Chicken-pox,  19  (the  majority  occurring  in  the  Civil  Prisons  at  Khartoum  and 
Khartoum  North) 

Diphtheria,  4  Hydrophobia,  1 

Dysentery,  12  Measles,  50 

Enteric  Eever,  4  Smallpox,  2 
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The  other  notifiable  diseases  were  not  represented,  with  the  exception  of  epidemic 
pneumonia,  which  scourged  the  Civil  Prison,  Khartoum,  accounting  for  41  cases  and  10  deaths. 

1905-6 


Civil 

Egyptian 

Military 

British 

Barracks 

Imported 

Total 

Cerebro-spinal  Fever 

1 

0 

0 

0 

1 

Chicken-pox  ... 

28 

0 

0 

0 

28 

Dijrhtheria 

0 

0 

2 

0 

2 

Dysentery 

24 

107 

2 

1 

134 

Enteric  Fever 

6 

4 

1 

7 

18 

Measles 

25 

1 

0 

0 

26 

A  case  of  mumps  was  notified,  6  cases 

of  pneumonia  amongst  the  civil 

population,  and 

4  cases  of  scarlet  fever  at  the  British  Barracks. 

1906-7 
Egyptian 
Civil  Military 

British 

Barracks 

Imported 

Total 

Chicken-pox  ... 

1 

0 

0 

0 

1 

Dengue 

0 

0 

0 

1 

1 

Dysentery 

6 

96 

0 

2 

104 

Enteric  Fever 

7 

1 

2 

5 

15 

Erysipelas 

2 

0 

0 

0 

2 

Leprosy 

0 

1 

0 

0 

1 

Malaria 

4 

4 

1 

6 

15 

Measles 

3 

0 

0 

0 

3 

Whooping  Cough 

17 

3 

0 

0 

20 

The  other  notifiable  diseases 

were  not  represented. 

1907-8  (ten  months  only) 

Egyptian  British 

Civil  Military  Barracks 

Imported 

Total 

Cerebro-spinal  Fever 

3 

0 

0 

0 

3 

Chicken-pox  ... 

35 

1 

0 

0 

36 

Diphtheria 

2 

0 

0 

0 

2 

Dysentery 

25 

8 

0 

0 

35 

Enteric  Fever 

10 

2 

0 

0 

12 

Erysipelas 

3 

0 

0 

0 

3 

Leprosy 

0 

1 

0 

0 

1 

Malaria 

2 

1 

0 

0 

3 

Whooping  Cough 

1 

0 

0 

0 

1 

The  other  notifiable  diseases  were  not  represented.  It  is  not  necessary  to  notify  cases  of 
imported  malaria,  though  it  is  sometimes  done.  There  were  many  such,  but,  as  noted,  only 
three  cases  locally  acquired  were  notified. 

The  later  tables  give  a  very  fair  idea  of  the  amount  of  infectious  disease  which  was 
present  in  the  town,  but  I  do  not  think  the  returns  will  be  (|uite  satisfactory  until  we  can  pay 
those  practitioners  who  are  not  in  Government  employ  a  notification  fee,  and  so  be  in  a 
position  to  inflict  a  penalty  for  non-notification.  At  present  all  that  can  lie  done  is  to  jirovide 
these  medical  men  with  the  necessary  forms  and  with  stamped,  addressed  envelopes. 

This  section  concludes  that  portion  of  the  Third  Eeport  for  which  I  am  personally 
responsible,  and  I  would  once  again  thank  Dr.  Beam  for  his  photographic  work,  and  the  other 
members  of  the  staff  for  their  loyal  assistance  and  support.  As  regard  the  sanitary  work, 
Mr.  Murray,  the  chief  inspector,  has  done  much  to  improve  the  general  condition  of  the  town, 
which,  both  from  the  sanitary  and  aesthetic  standpoint,  owes  a  very  great  deal  to  its  first 
Governor,  Colonel  E.  A.  Stanton. 


SlEEPINTt  RiPKNERS  A\n  the  liAHP-FiE-ftHAE.VI,  PnOVINrE 

Extracts  from  Captain  Howarrl  Ensor’s  Report  to  tlie  Snrlan  Sleeping  Sickness 

Commission  (April,  1908). 

On  behalf  of  the  Sudan  Sleeping  Sickness  Commission,  Captain  Howard  Ensor,  D.S.O., 
continued  and  extended  the  work  begun  by  Major  Dansey  Browning.  He  traversed  a  large 
portion  of  the  remote  Bahr-El-Ghazal  Province,  and  carried  out  important  investigations 
often  under  great  difficulties.  The  results  of  his  expedition  are  incorporated  in  an 
interesting  and  useful  report  which,  I  understand,  is  to  be  printed  and  circulated.  One 
need  only,  therefore,  tabulate  some  of  the  facts  of  more  general  interest  collected  by 
Captain  Ensor,  while  Mr.  Archibald  contributes  a  short  paper  on  his  Uganda  experiences 
and  observations. 

Colonel  G-.  Douglas  Hunter,  D.S.O.,  the  President  of  the  above-mentioned  Commission, 
has  kindly  permitted  me  to  reproduce  the  maps  prepared  by  Captain  Ensor,  and  the  latter 
has  been  good  enough  to  furnish  me  with  information  regarding  his  work. 

He  deals  first  with  : — • 

A.  The  Tsetse  Flies  of  the  Bahe-El-Ghaz al  Province 
Noting  that  only  the  two  species  Glossimt  palpalia  and  Glossina  morsitans  were  found  by 
him.  Major  Dansey  Browning,  however,  discovered  what  Mr.  Newstead  believes  to  be  a 

distinct  variety  of  the  latter  species. 

1.  Bistrihution.  The  maps  show  the  places  where  the  presence  of  G.  palpalis 
was  noted,  and  Captain  Ensor  believes  that  this  fly  is  to  be  found  everywhere  in  the 
Bahr-El-Ghazal  Province  where  the  conditions  necessary  to  its  existence,  i.e.  deep  shade 
near  open  water,  are  to  be  found.  The  palpalis  areas  exist  for  the  most  part  along  the  banks 
of  rivers,  and  in  the  province  there  are  four  riparian  palpalis  areas  which  begin  at  the  Nile 
and  Congo  watershed,  and  extend  to  the  north  throughout  nearly  the  whole  extent  of  the 
province.  Two  of  these,  along  the  Sueh  and  Naam  rivers  respectively,  are  of  the  highest 
importance  in  connection  with  the  question  of  the  spread  of  sleeping  sickness  into  the 
interior  of  the  province,  because  the  two  principal  roads  connecting  the  southern  districts 
with  the  centre  of  the  province  follow  the  courses  of  these  rivers.  The  Arabic  name  of 
G.  palpalis  is  given  as  “  Bihati  El  Marad  Eit  Noom,”  the  Fly  of  Sleeping  Sickness,  the  local 
Zandeh  name  being  “A''.  G^mza.” 

G.  morsitans  is  termed  in  Arabic  “  Dihan  El  Marad  El  Hahim,’’  the  Fly  of  the 
Cattle  Disease,  and  locally  in  the  Zandeh  tongue  is  called  “  Paij-a.” 

The  more  intelligent  natives,  therefore,  clearly  recognise  the  difference  between  the 
two  species  of  tsetse  fly. 

G.  morsif.ans  is  extremely  common  in  most  parts  of  the  Bahr-El-Ghazal  Province  and  is 
very  troublesome.  The  localities  in  which  it  is  known  to  exist  are  shown  on  the  map.  It 
is  responsilile  for  a  heavy  mortality  amongst  transport  animals  working  along  the  roads  from 
M’volo  to  Meridi,  Meridi  to  the  Bassumboru  River,  and  from  Khojali  to  Wau. 

2.  JIahiU.  (i)  Of  G.  palpalis.  It  exists  almost  exclusively  in  the  immediate  vicinity 
of  the  open  water  of  rivers  and  pools,  and  the  shade  afforded  by  large  trees  is,  according  to 
Captain  Ensor,  absolutely  essential.  He  has  never  found  the  fly  along  the  banks  of  water¬ 
courses  destitute  of  trees,  even  though  thick  scrub  and  long  grass,  afforiling  considerable 
shade,  may  be  jiresent. 

G.  palpalis  is  never  found  where  the  papyrus  swamps  prevail. 

This  is  due  in  part  to  the  absence  of  foreshore  and  of  shade,  and  more  jiarticularly  to 
the  absence  of  dry  ground  in  such  places,  for  Caiitain  Ensor  has  noticed  that  the  fly,  when 
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at  rest,  usually  remains  on  the  earth  hidden  from  view  by  the  leaves  of  any  low-growing 
form  of  vegetation  or  by  fallen  leaves,  while  Bagshawe,  in  Uganda,  has  shown  that  dry  earth 
is  necessary  for  pupation.  The  tly  appears  to  object  to  wind  almost  as  much  as  to  direct 
sunlight.  To  determine  its  presence  in  any  locality  it  is  necessary  to  sit  down  quietly  in  the 
deepest  shade  available  and  in  a  sheltered  spot  near  the  margin  of  the  open  water  of  a 
stream  or  pool,  and  to  wait  there  patiently  for  at  least  half-an-hour  before  one  can  say  with 
any  degree  of  certainty  that  it  is  absent.  The  fly  is  difficult  to  catch  and  is  most  easily 
taken  with  a  net  when  settling  on  the  body  of  a  native.  To  one  with  sufficient  experience 
it  can  be  identified,  without  actually  catching  a  specimen,  by  the  peculiar  buzzing  noise  it 
makes  when  flying,  and  by  the  quick  darting  way  in  which  it  flits  from  place  to  place. 
(r.  palpalis  is  never  very  persistent  in  its  attempts  to  obtain  blood  and  will  disappear  after  a 
few  unsuccessful  attempts  have  been  made  to  capture  it,  thus  differing  very  markedly  from 
G.  morsitans.  The  flies  can  be  driven  from  shelter  by  disturbing  scrub  and  fallen  leaves 
with  a  long  cane.  When  so  disturbed  they  may  attempt  to  settle  and  feed.  They  can,  and 
often  do,  bite  through  clothing,  but  the  latter,  especially  when  of  a  white  colour,  certainly 
affords  great  protection. 

G.  palpalis  appears  to  feed  in  the  dry  season  most  freely  between  the  hours  of  8  a.m. 
and  11  a.m.,  and  is  not,  as  a  rule,  much  in  evidence  after  these  hours.  This  is  possibly  due 
to  the  fact  that,  at  this  season,  a  strong  wind  sets  in  daily  about  11  a.m.  and  continues 
blowing  until  late  in  the  afternoon.  In  the  rainy  season,  if  the  day  is  rainy  or  dull,  the 
flies  do  not  appear  to  feed  at  all.  If  such  a  day  clears  up  in  the  afternoon  they  may 
become  active.  If,  at  this  season,  the  day  be  fine  with  a  bright,  hot  sun  and  little  or  no 
wind,  the  fly  feeds  as  in  the  dry  season,  between  8  a.m.  and  11  a.m.  At  any  time  of  the 
year  there  is  very  little  danger  of  being  bitten  after  5  p.m.  G.  palpidis  is  much  more 
numerous  during  the  rainy  season. 

(ii)  Of  G.  hioi-Kifant!.  This  species  seems  to  feed  most  freely  from  immediately  after 
sunrise  until  about  11  a.m.,  becoming  troublesome  again  about  4  p.m.,  and  continuing  to 
annoy  both  man  and  beast  until  the  last  ray  of  light  has  died  out  of  the  sky.  It  is 
exceedingly  greedy  of  blood,  and  appears,  when  feeding,  to  be  quite  indifferent  to  the 
chances  of  destruction.  It  is  often  seen  in  large  numbers,  miles  distant  from  the  nearest 
stream  or  pool,  but  at  the  same  time  is  extremely  numerous  near  rivers.  The  latter  fact 
probably  depends  on  the  presence  of  big  game  which  attracts  the  flies  to  these  localities. 
G.  morsitans  bites  freely  in  dull  and  rainy  weather,  and  is  most  numerous  after  the  first 
rains  of  the  season  have  set  in. 

3.  Food  siippli/  of  G.  jHilpalis.  Captain  Ensor  notes  that,  in  the  southern  part  of  the 
Bahr-El-Ghazal  Province,  the  rivers  are  not  sufficiently  large  to  harbour  many  crocodiles 
and  hippopotami.  In  this  region,  apart  from  man  and  big  game,  aquatic  birds  probably 
furnish  it  with  its  meals  of  blood. 

4.  Conditions  inflnencimj  the  range  of  G.  palpalis.  Apart  from  what  has  been  already 
stated.  Captain  Ensor  mentions  an  interesting  observation  to  the  effect  that  the  two  species 
of  Glossina  ajppear  to  possess  what  he  terms  “definite  spheres  of  influence”  and  never 
encroach  upon  each  other’s  huuting  grounds.  He  adduces  evidence  in  confirmation  of  this 
statement,  and  says  that,  in  their  enthusiasm  for  blood-sucking,  flies  of  the  G.  morsitans 
species  will  often  follow  one  into  a  palpalis  area,  but  that  then  they  almost  invariably 
disappear  in  a  minute  or  two,  their  place  being  taken  by  hungry  specimens  of  G.  palpalis. 

The  normal  range  of  the  latter  in  the  absence  of  G.  morsitans  he  places  at  probably  not 
more  than  ten  or  twenty  yards  from  the  open  water  which  they  haunt.  He  further  states 
that  solitary  specimens  of  G.  palpalis  are  sometimes  met  with  in  houses  situated  long 
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distances  from  the  nearest  palpalis  area  and  snrronnded  by  a  zone  of  cleared  ground.  The 
presence  of  these  flies  in  such  places  should,  perhaps,  he  regarded  as  accidental,  and  the  flies 
seen  have  probably  developed  from  pupse  which  may  have  been  carried  up  in  the  roots  of 
grass  used  for  repairing  the  roofs  of  houses,  or  brought  up  from  a  palpalis  area  in  some 
other  way. 

P).  The  Existence,  on  otherwise,  of  Sleeping  Sickness  in  the 
Bahr-El-Gh.\zal  Province 

Captain  Ensor’s  investigations  extended  over  a  period  of  eleven  months  and  he 
examined  over  4000  natives  living  in  the  districts  adjacent  to  the  Congo  Free  State  and 
French  Congo  frontiers.  Of  these  only  nine  were  found  to  be  suffering  from  a  suspicious 
enlargement  of  cervical  glands.  Puncture  was  performed  in  four  of  these  cases  with 
negative  results.  He  notes  the  presence  of  a  slight  enlargement  of  cervical  glands  in 
natives  due  to  the  irritation  of  pediculi. 

Blood  examinations  were  conducted  and  careful  enquiries  made  amongst  chiefs  and 
others.  It  was  found  that  cases  of  sleeping  sickness  had  occurred  at  the  Sudan  posts, 
occupied  until  recently  by  Congolese  troops,  and  Captain  Ensor  believes  that  it  is  only  too 
probable  that  some  of  our  natives  have  acquired  infection.  At  the  same  time  he  concludes 
by  saying  that  the  question  as  to  whether  sleeping  sickness  exists  at  the  present  time  in  the 
Bahr-El-Ghazal  cannot  be  answered  either  in  the  affirmative  or  in  the  negative. 

C.  The  Probability,  or  otherwise,  of  Sleeping  Sickness  becoming 

PREVALENT  IN  THE  B  A  H  R-E  L- G  H  A  Z  A  L  PROVINCE 

Captain  Ensor  believes  the  disease  will  probably  be  introduced  from  the  Congo  Free 
State  and  not  from  the  French  Congo  or  the  Lado  Enclave. 

He  points  out  that  there  is  a  wide  tract  of  uninhabited  country  between  the  latter  and 
the  Bahr-El-Ghazal,  while,  as  regards  the  French  Congo  frontier,  the  tribes  are  still 
independent  and  probably  limit  all  intercourse  with  their  neighbours  to  occasional  raids 
upon  them. 

On  the  other  hand,  inter-trihal  intercourse  between  the  southern  Bahr-El-Ghazal  and 
the  Congo  Free  State  is  common,  and  has  also  developed  in  the  Bahr-El-Ghazal  owing  to 
the  more  settled  conditions  which  now  prevail  and  the  forward  march  of  civilisation.  He 
notes  that  there  is  no  natural  barrier  and  confirms  the  view  I  advanced  in  the  Second 
Report  of  these  laboratories. 


D.  Preventive  Measures 

Captain  Ensor  concludes  with  a  valuable  section  on  this  important  subject.  As  the 
measures  advocated  are  for  tlie  most  part  those  in  vogue  in  Uganda  and  elsewhere,  one  need 
only  mention  his  suggestion  to  instruct  the  chiefs  and  sultans  in  the  southern  parts  of  the 
province  and  to  pay  them  yearly  subsidies  on  condition  that  they  keep  the  watering  places 
near  their  villages  free  from  trees  and  scrub,  and  that  they  immediately  report  all  susiiicious 
cases  to  the  nearest  Government  official. 

Regulations  for  carriers  are  put  forward  and  the  building  of  rest-houses  in  appropriate 
situations  is  advocated.  The  abandonment  of  certain  posts  is  recommended,  and  the 
appointment  of  a  British  Medical  Officer  in  the  Southern  Bahr-El-Ghazal,  to  superintend 
operations,  is  strongly  urged.  Altogether,  there  can  be  no  doubt  that  Captain  Ensor’s  report 
will  prove  most  useful  to  those  responsible  for  safe-guarding  the  province  from  the  invasion 
and  spread  of  a  justly  dreaded  disease. 


G 


Fig.  24.  — Map  of  Sooth-West  Bahr-El-Ghazal— /ro7it  a  Mnp  by  H.  Ensor.  Capt.  R.A.M.C..  1908 

The  route  taken  by  Capt.  Ensor  during  journeys  of  Investigation  is  indicated ' — -  Stations  formerly  occupied  by  Congolese  Troops  are  underlined - 

Areas  where  Clossina  palpalis  has  been  found  are  marked  p  Stations  occupied  by  troops  or  police  are  shown  thus  ■ 

Areas  where  Glossina  viorsHnns  has  been  found  are  marked  m  Tribal  boundaries  are  shown  thus  the  Sheik’s  village  and  name  inserted 
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Captain  Ensor’s  interesting  and  instructive  paper  contains  valuable  reconunendations 
as  to  the  measures  to  be  adopted  in  preventing  and  limiting  the  very  possible  spread  of 
sleeping  sickness  into  the  Sudan.  Many  interesting  points  also  are  brought  to  notice  as 
regards  the  distribution  and  haliits  of  the  Glossma.  At  Dr.  Balfour’s  request,  I  am 
appending  a  few  comparative  notes  with  regard  to  the  habits  of  the  fTloasinif  in  Uganda,  and 
a  few  notes  on  sleeping  sickness  in  that  Protectorate. 

My  oliservations  on  the  Glossind  palpalis  Hy,  in  nat.ura,  have  not  been  very  extensive 
and  are  chiefly  confined  to  this  species  as  met  with  near  Butiaba  on  Lake  Albert,  and  at  odd 
intervals  while  on  trek  from  that  place  to  Gondokoro.  In  Uganda,  as  in  the  Bahr-El-Ghazal, 
the  essential  conditions  for  a  typical  fly  area  are  more  or  less  open  water  with  adjacent  and 
overhanging  shade,  the  fly  having  a  selective  preference  for  the  shade  of  ambatch  trees. 
The  flies  certainly  were  most  active  during  bright  sunlight,  especially  between  the  hours  of 
10  and  I,  but  no  period  of  the  day  w'as  entirely  free  from  them.  Tliey  seemed  entirely 
to  disappear  when  a  high  wind  arose,  especially  if  it  were  accompanied  by  rain.  The 
greatest  distance  the  fly  was  found  from  w-ater  was,  roughly  speaking,  about  250  yards. 

Two  of  the  swamp  rivers  examined  for  the  presence  of  G.  palpalis  gave  negative  results. 

Examination  of  most  of  the  flies  that  were  caught  revealed  the  fact  that  the  male  flies 
were  far  in  excess  of  the  female  ones.  Whether  this  was  due  to  the  fact  that  at  some 
seasons  of  the  year  the  male  element  predominates  to  a  greater  extent  than  the  female,  it  is 
difficult  to  say.  It  is  probable  that  the  G.  palpalis  increases  in  number  at  certain  times  of 
the  year  wdiile  it  almost  disappears  at  others ;  this  ma}'  account  for  the  discrepancies  which 
sometimes  occur  in  the  mapping  out  of  the  fly  areas. 

Clothing  is  not  an  absolute  protection  against  the  attacks  of  the  fly,  which  seems  to 
have  a  special  peuchant  for  dark  clothes  and  dark  skin.  It  is  a  decided  advantage,  therefore, 
to  have  a  native  boy  with  one  when  studying  the  Glossina.  When  in  the  Nile  districts  of 
Uganda  a  search  for  G.  palpalis  on  the  shore  gave  negative  results ;  they  were  found 
in  fair  numbers  w'hen  shaping  a  course  and  paddling  by  the  side  of  the  trees  on  the  river 
bank.  Flies  were  not  found  where  the  river  bank  contained  no  trees  or  bush. 

It  is  well  known  that  wherever  sleeping  sickness  has  been  found,  its  area  of 
distribution  has  closely  followed  that  of  the  G.  palpalis,  and  the  inference  to  be  drawn 
from  this  appears  to  be  fairly  conclusive,  i.e.  that  this  is  the  species  of  fly  which 
transmits  the  parasite  of  sleeiiing  sickness.  Experimental  evidence  has  shown  that  the 
Trijpanosonia  yamhiease  can  also  be  transmitted  by  the  Glossina  fusca ,  but  whether  the  latter 
is  not  simply  an  accidental  carrier  remains  to  be  determined.  It  may  not,  however,  be  of 
much  practical  importance  as  regards  the  introduction  of  sleeping  sickness  into  the  Sudan, 
as  up  to  the  present  G.  fusca.  has  not  been  found  in  the  Bahr-El-Ghazal. 

That  there  apiiears  to  be  another  factor  concerned  other  than  the  G.  palpalis  in 
the  transmission  of  T.  yamldense  receives  some  support  from  the  fact  that  the  Liverpool 
Expedition,  in  certain  parts  of  the  Congo  Free  State,  found  sleeping  sickness  widely 
prevalent  while  G.  palpalis  was  only  present  in  very  small  numbers. 

My  experience  in  connection  with  the  difficulty  of  finding  the  pupa  of  G.  palpalis 
coincides  with  that  of  Captain  Ensor,  a  search  for  this  pupa  in  thickly  infected  fly  areas 
always  giving  a  negative  result.  As  regards  preventive  precautionary  methods.  Captain 
Ensor  lays  great  stress  upon  the  clearing  of  trees,  bushes  and  grass  surrounding  all  places 
where  drinking-water  is  obtained.  This  wholesale  clearing  will,  however,  require  to  be 
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maintained  and  it  would  bo  advisable  that  such  cleared  areas  be  used  for  the  purpose  of  I'lanting  of 
planting  potatoes  or  even  citronella  grass.  In  Entebbe,  the  cleared  areas  on  tlie  foreshore 
of  Lake  Victoria  have  been  planted  with  citronella  grass  with  markedly  beneficial  results. 

The  process  of  clearing  these  infected  fly  areas  will  be  attended  with  more  or  less 
danger  to  the  natives  employed  for  this  purpose.  This  danger  undoubtedly  occurred  in  the 
clearing  operations  in  Uganda,  natives  acquiring  sleeping  sickness  from  the  bites  of  infected 
hies.  It  would  be  interesting  to  observe  whether  some  means  could  be  adojited  to  overcome 
this  danger  of  being  infected  while  clearing  a  hy-infeeted  area.  The  natives  employed 
might  have  their  skins  covered  over  with  some  form  of  oil  or  ointment,  containing  a  powerful 
deodorant  which  would  act  as  a  deterrent  to  the  attacks  of  the  hy.  This  is  a  line  of 
research  wliich  appears  not  to  have  occupied  sufficiently  the  minds  of  those  engaged  in 
sleeping  sickness  investigations.  If  such  a  deodorant  was  found  successful  in  warding  off 
the  attacks  of  the  hy,  its  universal  use  by  the  natives  would  certainly  tend  to  diminish 
sleeping  sickness  without  interfering  with  the  trade  of  the  country. 

As  regards  the  important  question  of  the  diagnosis  of  sleeping  sickness  in  its  early 
stage,  i.e.  before  the  somnolent  stage  has  been  reached,  my  experience  of  gland  puncture 
performed  in  several  hundred  natives,  goes  far  to  show  that  it  is  not  by  any  means  a  reliable 
one,  and  I  would  suggest  that  all  medical  officers,  engaged  in  sleeping  sickness  investigations, 
should  be  provided  with  a  centrifuge,  and  all  doubtful  cases  should  have  one  cubic  centimetre 
of  the  blood  removed  into  a  test-tube  containing  a  I  per  cent,  sodium  citrate  solution,  the 
mixture  centrifuged  for  ten  minutes,  and  the  superficial  layer  of  the  blood  examined  for  the 
presence  of  trypanosomes.  On  several  occasions  Koch’s  method  of  examining  the  blood  for 
trypanosomes  was  employed  by  me,  but  without  success.  This  may  have  been  due  to  some 
error  in  my  technique.  In  Busoga,  where  filariasis  is  more  or  less  omnipresent,  mere 
palpitation  of  the  gland  substance  was  not  sufficient  for  a  diagnosis,  and  frequently  on  gland 
puncture  typanosomes  and  filaria  were  found  co-existing  in  the  same  gland  juice. 

Several  cases  which  one  examined  in  Uganda  showed  clinical  signs  and  symptoms  of 
the  disease,  and  yet  no  trypanosomes  were  found  on  gland  puncture  and  vice  versa.  It  is 
hardly  necessary  to  state  that  all  such  cases  were  treated  as  cases  of  sleeping  sickness. 
Observations  have  shown  that  the  G.  palpalis  is  more  or  less  omnivorous  as  regards 
vertebrate  blood,  and,  as  a  further  means  of  inhibiting  the  increase  of  the  fly,  all  animals 
which  offer  the  fly  a  means  of  sustenance  should  be  destroyed.  Another  means  of 
compassing  fly  destruction  would  be  the  importation  of  some  bird  or  insect  that  would  feed 
upon  the  tsetse.  Such  remains  to  be  found. 

As  regards  the  medicinal  treatment  of  sleeping  sickness,  atoxyl  as  a  curative  agent,  in  Medicinal 
my  hands,  ])roved  a  failure.  Cases  that  looked  at  first  promising  invariably  relapsed.  One 
notable  feature  of  the  action  of  this  drug  was  its  effect  on  the  enlarged  lymphatic  glands, 
which  appeared  to  undergo  fibrous  atrophy,  and  thus,  directly  or  indirectly,  the  drug 
eliminated  the  trypanosomes  out  of  the  gland  substance.  They  persisted,  however,  in  the 
circulating  blood.  Used  in  combination  witli  mercury,  atoxyl  gave  disappointing  results. 

One  other  medicinal  agent,  tartarated  antimony,  was  used  without  success,  but  it  scarcely 
had  sufficient  trial  to  warrant  its  condemnation.  It  was  a  melancholy  fact  that  out  of 
several  hundred  oases  under  treatment  not  a  single  cure  resulted.  It  must  be  mentioned, 
however,  that  one  was  contending,  not  only  against  the  effects  of  sleeping  sickness,  but  those 
of  famine  also,  and  the  combination  went  far  to  produce  such  discouraging  results. 

In  spite  of  the  accounts  by  other  observers  -of  the  effects  of  drugs  as  curative  agents  in  Serum-therapy 
this  disease,  judging  from  results,  one  is  led  to  the  conclusion  that  serum-therapy  should  be 
given  a  more  extended  trial  in  connection  with  the  investigations  for  the  discovery  of  a 
curative  agent  in  sleeping  sickness. 
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Kala-azar  has  been  known  to  exist  in  Nortli  Africa  since  Laveran  described  a  case  from 
Tunis’  in  1904.  In  the  same  year  Dr.  Sheffield  NeaYe-  proved  its  existence  in  the  Anglo- 
Egyptian  Sudan,  reporting  the  discovery  of  the  Leishman-Donovan  liody  in  the  spleen  of  a 
Sudanese  boy,  under  treatment  in  Omdurman  Hospital. 

In  August,  1904,  Dr.  L.  Phillips’’  called  attention  to  certain  cases  observed  in 
Kasr-el-.Ainey  Hospital,  which  he  considered  to  be  kala-azar.  Two  of  them  had  contracted 
their  illness  in  .\rabia,  while  two  would  appear  to  have  acquired  it  in  Egypt. 

In  1906,  Captain  E.  B.  Black  reported  a  case  of  splenomegaly  with  continued  fever, 
from  a  village  near  the  River  Dinder ;  stating  that  it  seemed  to  him  to  resemble  kala-azar. 
Being  ■without  microscopic  appliances  of  any  kind,  he  was  unable  to  settle  the  diagnosis. 
This  case  gains  importance  owing  to  the  subsequent  discovery  of  the  disease  in  this 
neighbourhood. 

The  series  of  cases  which  are  dealt  with  in  the  present  article  began  with  the  post 
mortem  discovery  of  the  Leishman-Donovan  body  in  the  spleen  of  an  Egyptian  soldier, 
dying  of  a  disease,  diagnosed  “  malaria,”  in  Abbassieh  Hospital.  Colonel  Leishman,  to 
whom  I  submitted  my  specimens,  to  put  the  matter  bej'ond  doubt,  very  kindly  examined 
them  and  confirmed  my  observation.  A  short  note  on  this  case  and  certain  othei's  appeared 
in  the  Journal  of  the  Eai/al  Army  Medical  Corp.A  of  February  1st,  1908.  Details  of  the  eases 
mentioned  therein  form  part  of  this  article,  but  I  venture  to  recaj)itulate  the  main  facts. 

The  illness  was  proved  to  have  commenced  at  Senga,  on  the  Blue  Nile.  Enquiries  were 
instituted  as  to  the  presence  or  absence  of  cases  resembling  kala-azar  in  the  man’s  own 
Egyptian  village ;  a  medical  officer  of  the  Sanitary  Department  being  sent  for  this  purpose 
through  the  kindness  of  Sir  Horace  Pinching,  K.C.M.G.,  at  that  time  Director-General  of 
the  Egyptian  Sanitary  Department.  No  such  cases  were  found,  and  it  was  concluded  that 
the  disease  must  have  been  contracted  where  it  commenced,  at  Singa. 

All  Egyptian  soldiers  who  had  lived  in  the  barracks  with  the  man,  while  at  Senga,  were 
now  examined.  They  were  found  to  be  in  good  health,  with  one  exception.  This  case  was 
under  treatment  for  “malaria”  in  Khartoum  Hospital.  Captain  F.  F.  Carroll  at  once 
carried  out  splenic  puncture,  and  proved  the  case  to  be  one  of  kala-azar.  Within  a  short 
time  another  Egyptian  soldier  arrived  from  Ivassala,  and  was  found  to  be  suffering  from  the 
same  disease.  His  illness  was  traced  to  Mafaza,  on  the  Eahad,  a  tributary  of  the  Blue  Nile. 
Enquiries  were  at  once  instituted,  through  the  authorities  of  the  Kassala  and  Blue  Nile 
districts,  with  the  following  results  : — Captain  R.  B.  Black  reported  two  suspicious  cases  in 
Arab  policemen  on  the  Blue  Nile.  Specimens  were  sent  for  examination  to  the  Gordon 
College,  and  Dr.  Andrew  Balfour  confirmed  the  diagnosis  in  both  cases. 

Both,  these  men  were  found  tn  have  contracted  the  disease  during  a  visit  to  Mafaza. 

A  third  Arab  policeman  died  in  the  Southern  Sennar  district ;  the  description  of  his 
illness,  as  given  by  the  medical  officer  who  attended  him,  making  it  almost  certain  that  he 
too  died  of  kala-azar.  lie  had  come  from  Senga,  and  reported  sick  shortly  after  reaching 
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Kaili,  in  Southern  Seunar,  No  microscopic  examination  was  possible  in  his  case,  owing  to 
lack  of  appliances. 

At  about  the  same  time,  Dr.  MacTier  Pirrie,  of  the  Gordon  College,  who  had  contracted 
a  chronic  fever  while  working  in  Southern  Sennar,  was  found  to  be  suffering  from  kala-azar 
by  Dr.  Gullaud,  of  Edinburgh,  and  Major  Marshall,  I.M.S.,  through  whose  kindness  I  am 
able  to  append  short  notes  of  the  case,  which  has  been  more  fully  reported  elsewhere  by  them.' 

Previous  to  receiving  my  communication.  Captain  L.  Bousfield  had  suspected  two 
cases,  coming  to  his  notice  at  Kassala,  to  be  kala-azar ;  and  he  was  shortly  able  to  confirm 
his  suspicion  by  finding  the  Leishman-Douovan  bodies  in  the  splenic  blood.  He  at  once  set 
to  work  to  investigate  the  disease  in  Kassala  district,  the  results  of  his  investigation  being 
appended  in  a  separate  report  (see  pucje  107). 

I  will  now  proceed  to  discuss,  as  briefly  as  possible,  some  of  the  points  which  appear  to 
me  to  merit  attention  in  the  series  of  cases  under  discussion. 

DISTBIBUTIOX.  With  a  single  exception  all  the  cases  hitherto  described  in  the 
Sudan  have  arisen  in  the  vicinity  of  the  Abyssinian  frontier,  or  on  the  Blue  Nile  and  its 
tributaries — rivers  which  rise  in  Abyssinia.  It  is  possible  that  other  cases  exist  in  other 
parts  of  the  Sudan,  in  view  of  the  presence  of  the  disease  along  the  North  African  coast  ; 
but  it  is  remarkable  that  none  have  hitlierto  been  described.  The  sudden  discovery  of  a 
considerable  number  of  cases,  all  traced  to  the  Abyssinian  border  or  its  vicinity,  gives  colour 
to  the  suggestion  that  the  Sudan  owes  this  disease  to  cases  imported  from  Abyssinia.  The 
high  proportion  of  cases  actually  occurring  among  Abyssinians,  taken  in  conjunction  with 
the  recent  increase  in  trade  and  communication  between  that  country  and  the  Sudan, 
strengthens  this  probability,  while  the  very  slow  growth  of  this  communication  during  the 
early  days  of  the  Anglo-Egyptiau  regime  may  perhaps  account  for  the  previous  rarity  of 
the  disease  in  the  Sudan. 

Unless  this  theory  is  groundless,  a  considerable  increase  of  the  disease  in  the  Sudan 
may  be  anticipated  in  the  future. 

The  work  of  Major  Leonard  Rogers,  I.M.S.,  and  Captain  Patton,  I.M.S.,  goes  far  to 
demonstrate  that  the  bed-bug  is  the  agent  by  which  kala-azar  is  transmitted  from  man  to 
man.  These  insects  are  very  common,  both  in  the  Sudan  and  Egypt,  so  that,  given  a  certain 
number  of  imported  cases  suffering  from  the  disease,  there  would  seem  to  be  a  decided 
danger  of  its  spreading  in  both  countries. 

With  the  exception  of  those  described  by  Dr.  L.  Phillips,  no  cases  have  come  to  light  in 
Egypt,  although  this  country  has  been  the  field  of  investigation  by  many  pathologists  for 
many  years ;  so  there  seems  no  doubt  that  it  is  extremely  rare.  This  question  will  be  dealt 
with  more  fully  under  the  heading  of  Differential  Diagnosis.  I  am  permitted,  through  the 
kindness  of  Dr.  Bitter,  Pathologist  to  the  Egyptian  Sanitary  Department,  to  refer  to  his 
recent  observation  of  Leishman-Donovan  bodies  in  a  case  of  chronic  ulcei'S  in  an  Egyptian, 
which  he  intends  to  report  elsewhere.  This  discovery  is  in  line  with  the  finding  of  these 
bodies  in  “  Delhi  Sore,”  and  the  accepted  opinion  would  appear  to  be,  that  the  organism 
producing  these  cutaneous  lesions,  though  morphologically  similar  to  that  of  kala-azar,  is 
essentially  different  in  nature ;  so  that  Dr.  Bitter’s  discovery  does  not  demonstrate  tlie 
presence  of  kala-azar  in  Egypt. 

HOUSE  INFECTTOX.  I  have  not  had  an  opportunity  of  going  into  the  question  of 
house  infection  on  tlie  spot,  but  the  matter  is  discussed  by  Captain  L.  Bousfield  in  his  paper. 

The  two  cases  in  Egyptian  soldiers  from  Senga,  arose  in  men  occupying  the  same 
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barracks,  but  apparently  no  further  cases  occurred  among  the  remaining  twenty  soldiers  of 
the  Works  Department  living  in  this  building. 

A  much  more  interesting  and  significant  series  is  as  follows  ; — 

1.  Nafr.  Mohd.  Ibrahim  Osman,  Medical  Corps,  while  stationed  at  Mafaza,  lived  in  a 
grass  hut  which  formed  part  of  the  “Police  Huts”  in  the  Zaptea  Compound.  He  fell  sick 
in  July,  190(5,  and  was  relieved  some  time  afterwards,  leaving  for  Kassala  in  November  or 
December,  1906. 

2.  Two  Arab  policemen,  from  the  Blue  Nile  district,  lived  in  Mafaza  during 
May,  1907,  presumably  occupying  the  police  huts.  Both  these  men  subse(iuently  died  of 
kala-azar. 

3.  An  Arab  policeman,  from  Kassala,  Idris  Adam,  had  lived  in  the  Mafaza  police 
huts  from  January,  1907,  to  January,  1908.  He  died  of  kala-azar  in  Kassala. 

4.  It  should  1)6  noted  also  that  a  Wakil  Ombashi,  of  the  Medical  Corps  (Case  II., 
Boustield)  passed  three  days  at  Mafaza  in  May,  1907,  and  is  stated  to  have  lived  with 
the  resident  Medical  Corps  Tumergi,  who,  no  douljt,  occupied  the  same  police  hut  as  that 
of  his  predecessor,  lljrahim  Osman.  This  Wakil  Ombashi  was  found  to  be  suffei'ing  from 
kala-azar  in  1907  ;  and,  in  my  opinion,  contracted  the  disease  at  Mafaza.  In  view  of  the 
2)resent  ignorance  of  the  life-history  of  the  Leishman-Donovan  body,  it  is  inqiossible  to 
calculate  the  ^irobability  of  a  house  remaining  infected,  or  to  judge  how  long  the  infection 
may  last. 

Assuming  the  bed-bug  to  be  the  alternative  host,  it  is  2)ossible  that  the  infectivity  may 
last  through  more  than  one  generation,  as  occurs  with  the  spirillum  of  Eelapsing  Fever.' 
Or,  on  the  other  hand,  the  observation  of  M.  Nicollo,-  that  dogs  are  std)jeet  to  the  disease, 
taken  with  the  domestic  habits  of  these  animals,  may,  perha2)s,  ex2)lain  the  occurrence  of  a 
series  of  cases,  arising  at  long  intervals,  in  the  same  building. 

At  any  rate,  the  j)oliee  huts  at  Mafaza  would  seem  to  have  a  fair  claim  to  bo  considered 
infected  during  1906-1907. 

Bed-bugs,  sent  for  classification  to  the  Gordon  College  from  the  districts  where 
kala-azar  has  occurred,  are  re^jorted  to  l)e,  in  all  i)robal)ility,  the  (JimeM  Icctulariiu. 

DlAdNOt^IS.  The  disease  has  been  so  ably  descriljed,"  that  it  is  sujjerfluous  to  rejjeat 
the  ^joints  which  enable  a  diagnosis  to  be  made ;  but  the  following  brief  descri^Jtion  may 
assist  laymen  to  recognise  cases  in  their  districts  : — 

Kala-azar  is  a  continuous  fever,  sometimes  lasting  for  many  months,  accomjranied  by 
enlargement  of  the  sjjleen  and  liver,  and,  finally,  by  great  loss  of  strength.  The  feet  and 
legs  often  swell,  and  the  skin  of  the  face  may  show  dark  jrignientation.  It  is  resistant  to 
quinine,  and  has  a  much  greater  tendency  to  kill  its  victim  than  has  chronic  malaria. 

Any  cases  found  to  resemble  the  above  should  be  sus^Jected  and  the  nearest  doctor 
informed. 

Of  course,  to  the  doctor  no  case  can  be  considered  as  definitely  diagnosed  until  the 
Leishman-Donovan  body  has  been  found ;  but  this  leads  me  to  a  2)oiut,  brought  out  clearly 
by  the  a2)2)ended  cases,  that  tlie  failure  to  find  the  ^Jarasite,  even  on  several  attemp)ts,  does 
not  finally  exclude  the  disease.  In  some  of  the  cases  recorded,  the  jjarasites  have  been 
most  difficult  to  find.  In  this  connection,  I  may  say  tliat  1  searched  tlirough  very  many 
slides  sent  me  by  Ca^rtain  F.  F.  Carroll  from  his  case  at  Khartoum,  without  success,  and 
only  found,  at  last,  one  grouj)  of  Leishman-Donovan  Ijodies.  The  same  i^oint  was  noted  by 

'  Dutton  ;uul  Todd.  Koch,  rUh'  loading  article,  Jlrlflsk  Medicnl  Journal,  Fcl>ruary  :34th,  19l>G. 

Nicolle,  C.  La  Sonainc  Midicale,  April  ’24th,  19U8. 

®  llogcrti,  L.,  I.M.S.  Milroy  Lectures,  19u7.  See  aho  Review  Supplement  to  this  Report. 
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Fig.  25.— Map  showing  Proved  and  Suspected  Cases  of  Kala-azar  in  Kassala  Province 
Red  Type  indicates  Towns  and  Villages  in  Kassala  Province 
P  =  Definitely  diagnosed  cases  S  =  Suspected  cases 
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Captain  L.  Bousfield  in  several  of  his  cases,  while  Major  Marshall,  I.M.S.,  had  great 
difficulty  in  finding  the  parasite  in  the  case  of  the  late  Dr.  MacTier  Pirrie.  In  no  case  has 
the  parasite  been  descried  in  the  peripheral  blood,  though  observers  in  India'  have 
recorded  finding  it  in  70  per  cent,  of  their  cases.  The  severity  of  the  case  appears 
to  have  little  or  no  connection  with  the  number  of  “  bodies  ”  found. 

Owing  to  the  diminution  of  the  number  of  leucocytes,  the  chances  of  finding  the 
“  bodies  ”  in  the  peripheral  blood  are  much  diminished.  To  obviate  this  difficulty,  I  have 
twice  had  recourse  to  the  following  device  : — 

The  skin  is  well  rubbed  over  a  given  area  with  ointment  of  tartarate  of  antimony,  this 
being  repeated  daily  until  pustulation  takes  place.  Films  are  made  from  the  pustules,  in 
which  many  leucocytes  are  to  be  seen  ;  and  there  w'ould  appear  to  be  a  much  greater 
probability  of  diagnosing  a  case  by  this  means  than  by  ordinary  examination  of  the 
peripheral  blood.  In  both  my  attempts  I  failed  to  find  any  parasites ;  but  I  was  dealing 
with  a  case  where  they  were  only  found  with  great  difficulty,  even  in  the  splenic  blood. 

I  think  this  method  should  be  tried  before  having  recourse  to  spleen  puncture,  but 
where  it  fails,  I  can  thoroughly  endorse  Captain  Boustieldis  experience,  that,  if  made  with 
a  small  needle,  the  latter  process  is  quite  safe. 

DIFFE BENTIAL  DIAGNOSIS.  Leaving  out  of  consideration  such  rare  causes  of 
splenomegaly  as  LeukcEiuia,  Tuberculosis,  etc.,  three  conditions  are  likely  to  give  rise  to 
confusion  in  the  diagnosis  of  kala-azar  in  the  Sudan  and  Egypt.  These  are  Malta  Fever, 
Malaria,  and  Egyptian  Cirrhosis  of  Liver  and  Spleen.  This  difficulty  is  greatly  enhanced  by 
the  extremely  small  number  of  “  bodies  ”  to  be  found  in  many  Sudan  cases  of  kala-azar  ;  so 
that  a  positive  diagnosis  is  often  impossible,  except  post  mortem.  The  diagnosis,  by  exclusion 
of  other  conditions,  is  also  very  difficult  in  the  out-stations  of  the  Sudan,  wdiere  Widal’s 
reaction  for  Malta  fever  is,  at  present,  out  of  the  question.  I  can  only  call  attention  to 
the  “  Milroy  Lectures  ”  by  Major  L.  Rogers,  I.M.S.  (1907),  where  the  question  is  most 
thoroughly  treated. 

A  continued  fever,  accompanied  by  enlargement  of  liver  and  spleen,  resistant  to 
ordinary  doses  of  quinine,  and  tending,  through  i)eriods  of  wasting  and  debility,  with 
eedema  of  extremities,  to  a  fatal  termination,  usually  determined  by  some  septic  complica¬ 
tion,  is  almost  certain  to  be  kala-azar.  A  point  of  great  importance,  and  which  can  be 
demonstrated  with  no  more  complicated  apparatus  than  a  thermometer,  is  the  double  daily 
rise  of  temperature,  when  a  four-hourly  chart  is  kept. 

Where  blood-counting  is  possible,  a  marked  leucopcBuia  is  almost  diagnostic  of  kala-azar. 

I  cannot  leave  the  subject  of  differential  diagnosis  without  a  reference  to  “Egyptian 
Cirrhosis  of  Liver  and  Spleen.”  This,  like  kala-azar,  is  a  chronic  disease,  wdth  spleno¬ 
megaly  and  enlargement  of  the  liver,  ascites,  oedema  of  the  lower  limbs,  pigmentation  of 
skin,  resistance  to  quinine,  and  a  tendency  to  a  fatal  termination.  For  a  most  interesting 
account  of  the  disease,  I  would  refer  medical  readers  to  the  paper  by  Dr.  L.  Phillips,  in 
the  Records  of  the  Egyptian  Medical  School,  Vol.  11.,  1904,  entitled,  “The  role  played  by 
Malaria  in  the  production  of  Ascites.”  The  reader  will  be  at  once  struck  by  the  close 
resemblance  between  the  oases  recorded  and  kala-azar.  Although  Dr.  Phillips  demon¬ 
strated  the  presence  of  malarial  parasites  in  many  of  his  cases,  this  is  far  from  being  proof 
that  the  disease  is  malarial,  as  malaria  co-exists  with  everything  in  countries  where  it  is 
prevalent. 

It  is  curious,  too,  that  in  the  Sudan,  where  malaria  is  more  severe  than  in  Egypt,  these 
cases  do  not  occur  ;  or,  at  least,  have  not  been  noted,  except  occasionally  in  Egyptians. 


Patton,  W.  S.  (19U7).  Scientijic  Reports  of  Government  of  India. 
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Of  all  the  blood-counts  given,  not  one  is  like  that  of  malaria.  On  the  other  hand,  none 
of  the  blood-counts  at  all  resemble  kala-azar,  and  I  am  informed  by  Dr.  Alec  Fergusson, 
who  has  examined  very  many  pathological  spleens  at  Kasr-el-Ainey  Hospital,  that  he  has 
never  yet  seen  the  Leishman- Donovan  body  in  spleens  examined  by  him. 

On  the  whole,  there  seems  to  be  good  reason  to  consider  this  cirrhosis  of  liver  and 
spleen  as  siii.  (jenerU,  but  it  must  be  admitted  that  the  patients  usually  present  a 
picture  most  similar  to  kala-azar,  and  a  close  study  of  a  number  of  cases,  with  enquiry 
as  to  origin,  and  an  investigation  into  such  points  as  house  infection,  is  required  before 
it  can  be  assumed  that  the  two  conditions  are  not  identical. 

My  own  opinion,  formed  on  admittedly  incomplete  evidence,  is  that  Egyptian  Cirrhosis 
is  a  disease  apart ;  and  that  kala-azar,  if  present  at  all,  is  exceedingly  rare  in  Egypt. 

CASE  A 

No.  241)1).  Nafb.  Eadl  Nadi  IIapez.  Dbpaktment  of  Wokks 

I'JlEriiiUS  IIIHTORY .  EiiUstud  May  loth,  191)5.  Was  scut  to  Khartoum  and  theuce  to  Seiiga,  arriving  at 
tlio  latter  station  about  April,  191)0.  His  lirst  admission  to  hospital  was  for  “  intermittont  fever  ”  on 
September  'lOth,  1900.  Prom  that  date  until  Ueeember,  1900,  his  medical  history  sheet  shows  four  separate 
admissions  for  intermittent  fever.  He  was  then  sent  to  Khartoum,  where  he  was  at  oiioe  admitted  to  hospital  for 
■■  malarial  fever,”  remaining  thirteen  days  under  treatment.  Ho  was  then  discharged,  but  was  again  admitted  on 
February  2oth,  1907,  and  then  sent,  by  sick  convoy,  to  Cairo,  for  change  of  air.  On  arrival  he  was  granted  a 
month's  sick  furlough,  after  which  he  returned  to  hospital  very  ill.  He  died  on  May  ICth,  1907. 

He  lirst  came  under  my  personal  notice  on  ^ldra^ssion  to  hospital  after  his  sick  furlough. 

(iENKllAL  CONDITIOX.  On  April  7th,  1907,  I  found  this  man  to  be  in  a  very  serious  condition.  Tlie 
temperature  rose  to  104°  P.  on  that  evening;  the  lower  extremities  were  oedematous,  the  patient  greatly  wasted. 
The  spleen  was  enlarged  to  the  umbilicus;  and  the  liver  to  about  two  linger- breadths  below  the  eosstal  margin. 
The  temperature  continued  “  spiky,”  but  no  four-hourly  chart  was  kept.  No  malarial  panisites  were  found. 
During  the  first  week  in  May  he  began  to  suffer  from  septic  diarrhoea,  which  was  very  hard  to  control,  and  which 
led  to  his  death  on  the  lOth  of  May.  Spleen  smears  made  after  death  showed  numerous  Leishmaii-Douovau  bodies. 

CASE  B 

No.  1993.  Nafk.  Said  Abddl  Wahid,  Depaiitment  of  Wokks 

I'UJiYWL’S  HIATORV.  The  patient  was  in  good  health  when  he  was  sent  to  Seuga  in  the  summer  of  1900. 
For  some  eight  or  nine  mouths  he  was  in  good  health  at  tliat  station,  but  during  the  last  three  mouths  has  suffered 
constantly  from  fever,  which  has  lirought  about  his  transfer  to  Khartoum  Hospital. 

/'RESEXT  I'OXDIl'IDX,  JUL  )'  And,  l'J07.  lAitient  is  very  weak  and  aniemic.  He  has  a  constant  rise  of 
tcnij)erature,  but  no  nightly  sweats  or  cough. 

Diarrhoea  has  been  constant  during  the  past  three  weeks,  and  appears  to  be  uninfluenced  by  drugs. 

The  motions  are  licpiid,  normal  in  colour,  and  never  contain  lilood.  The  liver  is  cnl:irged  and  tender.  The 
stilecu  projects  downwards  and  inwards  to  the  level  of  the  umbilicus.  It  can  quite  easily  be  seen  through  the 
wasted  abdominal  walls ;  and  is  very  hard,  but  not  tender  to  the  touch. 

Patient  has  been  taking  (luiniue  for  a  long  time  without  much  benelit,  and  ho  is  obviously  going  down  hill. 

(The  larger  doses  of  quinine,  recommended  by  L.  lingers,  were  subsequently  tried,  but  the  patient  was  too  far 
advanced  to  derive  any  improvement  from  them.) 

On  splenic  puncture,  Leishman-Douovau  bodies  were  found  in  very  small  numbers,  after  prolonged  search. 

The  patient  died  on  July  'ind.  19U8,  the  de:i.th  being  caused  by  diarrhoea  and  exhaustion. 

The  above  notes  were  kindly  furnished  by  Capt.  P.  P.  Carroll,  R.A.M.C. 

CASE  C 

No.  1128.  Nafk.  Mohammed  Ibkahim  Osman,  Medical  Coups 

I'REVim’R  II J STORY.  This  soldier  left  the  M.C.  Depot  in  Cairo  on  August  23rd,  19U.O,  being  at  that  time 
in  excellent  health,  and  proceeded  to  Kassala.  On  arrival  at  Kassala  he  spent  seven  days  in  hosjiital  as  the  result 
of  a  chill  contracted  on  the  journey.  When  discharged  ho  was  at  once  sent  to  Mafaza,  where,  for  about  ten 
months,  he  enjoyed  good  health. 

At  the  end  of  that  time  (t.c.  in  July,  19Uf)),  he  was  suddenly  taken  ill  with  fever,  which  continued  to  be  severe 
during  the  next  few  months,  the  temperature  rising  every  day  in  spite  of  quinine.  In  November  he  was 
transferred  to  Gedaref,  still  very  ill,  and  remained  in  hospital  there  for  twenty-five  d.'iys,  before  transfer  to  Kassala. 

After  seven  days  in  Kassala  Hospital  he  was  discharged  to  duty ;  but  after  attempting  to  work  for  about  a 
week,  he  was  re-admitted,  and  remained  under  treatment  for  about  two  mouths.  He  was  at  lirst  thought  to  be 
suffering  from  enteric  fever,  but  was  finally  invalided  to  Cairo,  diagnosed  “  JIalaria.”  While  at  Mafaza  he  lived 
in  a  grass  hut  in  the  Zaptea,  adjoining  the  huts  of  the  .Arab  police,  in  the  same  compound,  but  he  was  in  sole 
possession  of  his  own  hut.  He  admits  that  he  patronised  the  .Arab  prostitutes,  but  he  declares  they  were  all  in 
good  health. 

00X1) H'lOX  OX  AD.M ISSIOX.  The  patient  is  w.asted  and  weak.  The  spleen  is  enlarged  to  half  a  hands 
breadth  below  the  costal  margin.  The  liver  is,  apimrcntly,  about  normal.  No  oedem.a  of  legs.  Bowels  normal. 
The  appetite  is  enormous,  to  an  extent  that  strikes  me  as  pathological.  The  skin  of  the  face  is  darkly  pigmented. 
The  temperiiture  shows  a  douhh  rise  in  the  twenty-four  hours. 


Cases 


KALiA-AZAK  IN  THIS  ANGLO-EGYl'TIAN  SUDAN 


lOti 


Blood  is  free  from  malarial  parasites ; — 

Red  corpuscles  .  5,0UU,UUU 

White  „  .  872 

On  splenic  puncture  the  Leishmau-Douovau  parasite  is  found  in  small  numbers ;  chiefly  free  in  the  blood, 
but  a  few  in  leucocytes. 

The  stools  were  frequently  and  carefully  examined.  On  one  occasion  they  were  found  to  contain  very 
numerous  organisms  of  a  peculiar  kind,  small  disc-shaped  bodies,  slightly  larger  than  a  red  coriiuscle,  and 
apparently  ciliated,  being  very  actively  motile  through  the  agency,  apparently,  of  some  lashing  organ,  as 
surrounding  particles  were  thrown  into  motion  by  it.  These  were  only  found  on  one  occasion ;  subsequent  careful 
search  proving  negative.  I  have  since  found  somewhat  similar  bodies  co-existing  with  Amceba  coK,  in  a  case 
of  acute  dysentery. 

PROGREHti.  The  temperature  continued  to  show  an  irregular  double  daily  rise,  until  at  the  end  of  June, 
the  patient  was  put  on  very  large  doses  of  quinine,  fifty  grains  a  day.  The  result  was  a  great  improvement,  the 
temperature  falling  to,  and  remaining  at,  normal  a  few  days  later.  This  improvement  lasted  about  three  weeks, 
the  patient  gaining  iu  weight  and  looking  much  better.  Splenic  puncture,  at  the  end  of  that  jieriod,  was  normal ; 
and  the  leucocyte  count  had  risen  to  about  3UUU,  the  red  corpuscles  being  about  4,8UU,UII(I.  Some  weeks  later, 
the  temperature  had  recommenced  (August  5th).  On  eu(iuiry  it  was  found  that,  owing  to  the  patient’s  complaints, 
the  medical  officer  in  charge  had  stopped  the  cjiuniue  about  a  week  before.  Sharp  attacks  of  diarrhcea  from 
time  to  time.  Patient  looking  very  ill.  No  parasites  to  be  found  in  peripheral  blood.  Careful  search  iu  films  of 
leucocytes,  made  from  artificially  produced  pustules,  ])roved  to  be  negative.  Splenic  puncture  again  shows 
Lcishman-Donovan  bodies,  though  iu  very  small  numbers.  Quinine  resumed. 

CONCLUSION.  The  patient  had  been  recently  exempted  from  military  service  on  legal  grounds,  and  no 
longer  belonged  to  the  army.  Ho  now  insisted,  against  all  advice,  on  leaving  the  hospital  (20th  of  August). 

His  death  occurred  at  his  village  a  week  later.  No  post  mortem  possible.  Duration  of  illness  thirteen 
mouths.  The  remarkable  improvement  of  this  iiatieut  under  vigorous  quinine  treatment  (fifty  grains  daily)  was 
most  striking.  I  was  at  one  time  almost  prepared  to  see  him  recover;  but  he  found  the  large  doses  of  quinine 
difficult  to  tolerate,  and  succeeded  iu  getting  the  drug  stoijpcd.  Whether  the  recurrence  would  have  conic  iu  any 
case,  it  is  impossible  to  say. 

CASES  D  AMD  E 

Auau  Police  Naeu.  .Abdallah  Ahmed  I  ■  o.  u- 

,  i  beiiuar  Province  blan 

.,  ..  ,,  .Abd  el  Wauab  J 

I'UEUlOUS  UlSTollY.  These  two  men  had  spent  most  of  their  police-service  together  in  Scuiiar  District. 
They  were  iu  good  health  when  they  proceeded  to  Mafaza  iu  May,  H)U7. 

Both  were  recalled  to  beuga  early  iu  July,  and  both  reported  sick  with  fever  towards  the  end  of  that  mouth, 
being  admitted  to  Seuga  ilospital.  They  were  diagnosed  “  malaria  ”  by  the  medical  officer  in  charge,  but  thought 
to  be  uiiiisiially  bad  cases.  In  transferring  them  to  Wad  Medaui  for  change  of  air  and  further  treatment,  he 
calls  attention  to  theii’  peculiar  temperatures,  and  to  his  failure  to  iiitluence  them  by  quinine. 

ON  ..lltltirAL  AT  ir.lLl  MEIJANI.  Both  patients  were  extremely  ill,  the  temperature  being  of  the 
high  intermittent  type,  while  there  was  great  emaciation,  slight  diarrhoea,  cough,  and  sometimes  delirium. 
The  spleen  was  considerably  enlarged  iu  both  cases,  and  the  liver  to  a  less  degree.  No  malarial  parasites 
could  be  found. 

On  September  12th,  Nafr.  Abdallah  .Ahmed  developed  a  sore  mouth  and  cedema  of  the  face  and  neck,  which 
declared  itself  as  “ gangrene  of  the  check”  on  Seiitember  14th.  He  died  on  the  morning  of  September  IGth. 
The  postmortem  examination  showed  that  the  heart,  lungs,  kidneys  and  gastro-iutestinal  tract  were  normal; 
the  liver  enlarged,  but  of  normal  colour  and  consistence;  the  spleen  greatly  enlarged,  purplish  in  colour,  and 
soft  and  grumous. 

Nafr.  .Abd  el  Wahab,  after  a  few  days,  also  suffered  from  gangrene  of  the  face,  eommeuciug  at  the  upper 
lip.  He  died  on  the  morning  of  September  18th,  l'J07.  The  post  mortem  report  closely  resembles  that  of 
Abdallah  Ahmed. 

The  close  similarity  in  the  history  of  these  two  men  is  most  striking,  iu  view  of  the  fact  that  they  were 
probably  infected  by  the  same  strain  of  parasite  and  at  the  same  time. 

These  notes  are  furnished  by  Mulaziem  .Awal  .A.  E.  Kaniar,  Medical  Corps,  who  diagnosed  them  kala-azar, 
the  diagnosis  being  confirmed  by  Dr.  A.  Balfour,  Gordon  College,  Khartoum,  from  spleen  smears  sent  for 
examination. 


C.ASES  F  AMD  G 

Two  cases  of  kala-azar  have  hitherto  come  to  light  iu  British  officials  iu  the  Sudan.  The  late  Dr.  MacTier 
Pirrie,  who  returned  to  England  suffering  from  a  chronic  fever  contracted  south  of  the  Blue  Nile,  was  diagnosed 
as  kala-azar  by  Dr.  Gulland,  of  Edinburgh  and  Major  Marshall,  I.M.S.,  the  diagnosis  being  confirmed  jiost 
mortem  by  the  discovery  of  the  Lcishman-Donovan  bodies  in  spleen  smears. 

The  case  is  to  be  published  elsewhere  by  the  gentlemen  who  observed  it,  and  through  whose  kindness  I  have 
been  enabled  to  mention  it. ' 

.A  British  officer  of  the  Egyptian  .Vrmy,  who  returned  to  England  ill,  after  having  been  stationed  at  Gallabat, 
has  now  been  found  to  be  suffering  from  kala-azar. 

This  discovery  was  made  by  Sir  Patri(^k  Mansou,  K.C.M.G.,  who  has  kindly  made  me  aware  of  the  confirmation 
of  the  diagnosis  by  the  finding  of  the  parasites  iu  blood  withdrawn  from  the  liver. 

A  remarkable  fact  is  that  iu  both  the  above  cases  a  positive  reaction  to  Widal  for  enteric  was  given  at  one 
period  of  the  disease. 


'  Lancet,  August  15th,  1908. 

-  Uuhai)pily  this  case  has  also  terminated  fatally. 


Observations  on  Kala-azau  in  Kassala  I’uovinoe 

BY 

L.  r.0USFiELi.,  M.A.,  M.D.  (Cantab.),  M.K.G.S.,  1,.U.C.P.  (J.ono,),  iCA.M.C. 

Itimbashi,  Egyptian  Medical  Corps,  S.i\I.t).,  Kassala 

yiuce  August,  1907,  eight  cases  of  this  disease  have  been  definitely  diagnosed  in  the 
province,  and  all  have  terminated  fatally,  while  thirteen  other  oases,  extremely  suspicious, 
have  come  under  my  observation  or  to  my  knowledge,  of  whom  nine  are  already  dead. 

It  is  almost  impossihle  to  give  any  trustworthy  idea  of  the  prevalence  of  the  disease,  as 
the  towns  and  villages  are  far  distant  one  from  another,  usually  being  visited  but  once 
a  year  by  a  doctor,  and  then  only  for  a  day  or  two. 

Thus  cases  positively  diagnosed  have  only  been  found  at  Kassala  (7)  and  Mafaza  (1), 
and  prolonged  observations  on  cases  have  only  been  carried  out  at  Kassala  and  Gedaref, 
namely,  where  doctors  were  present. 

However,  the  positive  diagnosis  of  eight  cases  presents  a  serious  picture  when  one 
remembers  the  fact  that  for  every  native  admitted  there  are  five  or  more  who  do  not  seek 
medical  assistance. 

It  is  a  matter  of  extreme  difficulty  to  trace  the  history  and  movements  of  the  patients. 
Indeed,  in  some  cases  it  is  almost  hopeless,  for  many  have  no  fixed  abode,  are  often  admitted 
very  ill,  have  no  friends  to  speak  for  them,  and,  further,  talk  in  various  dialects.  Thus 
of  all  the  cases  it  has  only  been  possible  to  find  out  definite  abodes  and  house  contacts  in 
six  out  of  a  total  of  twenty-one,  and  even  in  these  six  cases  sometimes  the  residence  in  a 
tukl  (hut)  or  hosh  (compound)  was  only  for  a  few  weeks. 

Of  the  co-inhabitants  I  have  had  an  opportunity  of  examining,  I  have  found  none 
suffering  from  the  disease  or  presenting  signs  of  ill-health  suggestive  of  kala-azar,  and  in 
the  few  instances  where  I  have  been  able  to  search  the  dwellings  I  have  been  unable  to  find 
bed-bugs. 

However,  I  believe  bed-bugs  exist  in  every  town  and  village  of  Kassala,  and,  personally, 
know  of  their  existence  in  Kassala,  Gedaref,  Gallabat,  Mafaza,  Tomat,  Sofi,  and  Turkelein. 
Specimens  from  the  first  three  towns  were  sent  to  Dr.  Balfour  for  examination,  and 
Mr.  H.  King  has  identified  them  as  Gimex  lectularius. 

Dogs  are  very  common  everywhere,  but,  unfortunately,  this  possible  source  of  infection 
was  not  studied,  since  the  observations  on  the  liability  of  dogs^  transmitting  the  disease 
were  not  then  known  to  me. 

To  study  the  disease  properly  in  this  province,  one  specially  appointed  is  required,  who 
has  all  his  time  at  his  command  for  making  lengthy  observations  and  carrying  out  the 
difficult  but  important  work  of  tracing  these  cases  to  their  source  in  the  various  places. 

The  disease  is  apparently  new  or  but  recently  recognised,  for  following  Dr.  Neave’s  case 
in  1904,  the  next  one  observed  was  by  Captain  Cummins  in  May,  1907,  and  in  this  province, 
though  a  case  was  suspected  early  in  June,  1907,  it  was  not  until  the  tliird  splenic  puncture 
(August  30th)  that  Leishman-Donovan  parasites  were  found,  and  since  that  date  seven 
other  oases  have  been  definitely  diagnosed. 

The  very  great  importance  of  recognising  the  appearance  of  this  disease  in  a  new 
country  is  such  that  1  a])])end  two  tables,  “  .V  ”  of  those  cases  definitely  diagnosed  by  the 
discovery  of  the  parasites,  and  “  B”  of  those  extremely  supicious  of  kala-azar,  but  where 
the  parasites  were  not  found. 

^  Nicolle,  (J.,  La  Semainc  Medicah',  March  11th,  IDUH,  aud  MM.  Ch.  Nicolle  et  Ch.  Comte,  La  Scmainc 
Midicah\  April  22ud,  1908. 
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OBSKIIVATIONS  UN  KALA-AZAK  IN  KASSALA  PllOVlNCJC 


Age  and  Sex 

Nationality . 

Duration  op  Illness 

Villages  and  Towns 
WHERE  III 
(Name  luiderliuod 
where  first  ill) 

Type  of  Fever 


Type  op  Parasites 
(Splenic  Puncture) 

Peripheral  Plood... 

Liver..  . 

Spleen 

Urine . 

COMPLIOATIONS 

Jaundice  . 

IEdema 

Treatment  . 


Periods  op 

Improvement 

Pigmentation 

House  Infection 
History- 


table  A.  KAL.\-AEAR.  (Parasite  Found) 


Case  I 

Case  II 

Case  III 

Case  IV 

J  -23 

s  25 

c?  25 

J  •ill 

Abysbiuiau 

Egyptian 

Abyssinian 

Arab,  Maria  Trilju 

2  years.  Autunm, ‘Uo. 

3i  months.  Oct..  '07. 

24:  years,  Autumn.  *U5 

8  months,  Aug.,  '07. 

Died  Nov.  (itli,  ’07 

Died  Feb.  4th,  ’08 

Died  Dec.  22ud,  '07 

Died  Mar.  24th,  ’08 

Addayai^'-i  (Erithrea), 

Kassala 

Azzeiu  (Erithrea), 

Mafaza 

Kas'sala.  Gulsa, 
Kassala,  Debehveit, 

Karkabel,  Glodet, 
Kassala 

Kassala 

Temperature  usually 

High  fever  4  weeks, 

Intermittent  fever. 

High  intermittent 

sub-normal.  Occa¬ 
sional  rises  to  101° 
to  lOo  for  1  to  2 
days 

then  98^  to  99"  ft>r 
5  weeks  —  then 
higher  fever,  seldom 
coming  to  normal 

followed  by  normal 

fever 

C()iisi{leral)lc  iiuin- 

Few  well-develoi)cd 

Well  devel(*]Kid.  none 

Ext  reiiicl  view  foil  ml. 

bers,  mainly  free. 

parasites 

found  in  cells 

Pigment  collection 

Loii^  oval  forms 
mainly 

No  malaria.  No 

No  malaria.  Lem-o* 

No  malaria,  Leiuu)- 

No  malaria. 

LemxHtytosis.  No 

ptcnia.  No  para- 

pa'iiia,,  almost  all 

Leucopiunia 

parasitcf^  in  white 

sites  in  white  cells 

mononuclears 

cells 

Not  enlarged,  ap- 

Enlarged.  Two 

Not  enlarged 

Enlarged  1]  incli 

pareiitly  reduced  in 
size 

lingers'  breadth  be¬ 
low  costal  margin 

below  costal  mai’gin 

1  inch  below  um- 

1  iiH^h  below  costal 

1  im4i  below  um- 

2  iiK^ies  l;elow  costal 

bilious 

margin 

bilicus.  Tender 

margin 

Albumen 

Albumen  absent 

Albumen  ti’aee 

Albumen 

Bile  absent 

Bile  absent 

Bile 

Bile 

Diarrlicea.  Nt)  pain 

Pseudo  -  dij)litheritic 

Very  (•ollaj)j'(.?d.  Died 

Pains  in  shin  Ixmes. 

tonsillitis.  1  iiiodeiial 
ulcers,  with  epi¬ 
gastric  pain 

5  days  after  ad¬ 
mission.  No  pain 

Ejiistaxis 

Absent.  Conjunct ivie. 
yellow 

Absent.  Ccjiijunctivm, 
yellow 

— 

— 

Feet  (terminal) 

Absent 

Feet  (terminal) 

Legs  ((eriniiiiil) 

Quinine  uo  effect. 

Quinine  apparently 

Admitted  Aug.  14tl], 

Dniuine  had  no  effect. 

Heavy  and  in- 

beiietieial  at  first. 

19(t7.  witli  fever. 

Atoxvl  and  snl)- 

creasing  doses  of 

Later  Atoxvl  and 

30  grs.  and  iujec- 

limate  injeetums  t^)- 

HgOl.,  useless 

HgC’L  injections  to- 

tions  of  (luiuinc 

gether  with  Fiu-h- 

gether  with  Fnch- 
sinc  pills 

given.  Temperature 
normal  after  8  days 
and  patient  dis¬ 
charged  well.  Re¬ 
admitted  Dee.  18tli. 
1907 

sine  ])ills 

Yes 

Yes 

Yes,  very  marked 

Yes 

None 

None 

None 

None 

Single.  All  living  in 

Single.  O  t  h  e  r 

Single.  No  definite 

Single.  Case  V.  lived 

hosh  well.  No  bugs 

soldiers  healthy. 

ab(  )dc 

in  police  lines.  Bugs 

found 

but  much  malaria. 
No  bugs 

denied 
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TABLE  A.  KALA-AZAR  (Parasite  Pound) — continued 


Case  V 

Case  VI 

Case  VII 

Case  VIII 

Age  and  Sex 

^  22 

1  S  9 

<?  .80 

i  28 

Nationaditv  ... 

Abyssinian 

Arab 

Sudanese 

Sudanese 

Duhation  op  Illnp.ss 

Ti  montlis,  Oct.,  ’07. 
Died  April  8th,  '08 

'  4^  months,  Dec.,  ’07. 
Died  April  29tli,’(t8 

1  4  months  (?) 

,  Autumn,  '07. 

Died  Jan.  25th,  ’08 

74  months,  Oct.,  '07. 
Died  May  14tli,  ’08 

VlDDAOES  AND  TOWNS 

Mafaza 

Kassala 

Qharb  el  Gash  (a 

Khatmia  (a  Kassala 

WHERE  III 
(Name  underlined 
wlierc  fii-st  ill) 

sulrnrh- 

suburb),  Debeleweit 

Type,  op  Fever 

Seen  luit  once. 
History  of  con- 
tiiiiunis  fever 

Perpetual  high  re¬ 
mittent,  164°  to 
101° 

lutermittent,  sub¬ 
normal,  last  2  weeks 

Intermittent,  fre¬ 

quent  intervals  of 
2  to  3  days.  Normal 
temperature 

Type  op  Parasites 
(Splenic  Puncture) 

Large  niiinbcr  of  big 
parasites 

Manysmnll  parasites; 
very  many  blood 
platelets 

Only  one  typieal 
parasite  found 

Consideralde  num¬ 
bers  of  round  and 
oval  forms.  Pig¬ 
ment  collections 

Peripheral  Blood... 

No  examination 

No  malaria.  Lenco- 
pffinia 

No  malaria 

No  malaria 

Liver . 

Slightly  enlarged 

Enlarged  3  inches 
below  costal  margin 

Slightly  enlarged 

Enlarged.  Hand’s 

breadth  below 
costal  margin 

Spleen  . 

'2  inches  below  um¬ 
bilicus 

1  inch  below  costal 
margin 

Considerably 

enlarged 

1  inch  below  um¬ 
bilicus 

Urine . 

_ 

Albumen  absent 

Bile  absent  at  first, 
later  present 

No  albumen 

No  bile 

Albumen 

Bile 

Complications 

No  pain.  No  eoin- 
])licatiotis  wlieii 
seen.  Constipation 

No  pain 

No  pain 

No  pain.  Persistent 
terminal  epistaxis 

.Jaundice  . 

1 

Absent.  Conjunctivie. 
yellow 

Absent 

Absent 

Conjunctiv.'c,  yellow 

CEdema  . 

Absent  when  seen 

General  cedemn 

marked 

Not  noted 

Legs  (terminal) 

Treatment  ... 

No  iniiirovenient  on 
quinine,  lo  grs. 
daily 

Quinine,  40  grs.  daily,  ' 
no  efFe(‘t 

Quinine,  no  effect 

Quinine  40  to  00  grs. 
daily,  slight  im¬ 
provement.  Thymol 
(>  grs.  daily,  no 
effect 

Periods  op 

Improvement 

Unknown 

No 

Unknown 

Yes 

Pigmentation 

None 

None 

None 

None 

House  Infection 
History 

Single.  Brother  and 
brother's  wife  with 
whom  living,  well 

Mother  and  two 
young  sisters 
healthy.  No  bugs 
found 

No  definite  abode 

i 

No  definite  abode 

TABLE  B— SUSPICIOUS  KALA-AZAR  CASES 


Case  I 

Case  II  Case  III 

Case  TV 

Case  V 

Case  VI 

Age  and  Sex 

rf 

PH  <16 

cT  2C 

cT  2*2 

9 

Nationality 

Sudanese 

Abyssinian  A 1  )yssinia  n 

Egyptian 

Villages 
and  Towns 

Gh(Trb-el-(i'(ish 
(a  Kassala 

OaUaluft  ,,  j'.‘\  . 

(Tauabat 

Mnfaza,  Geili 

Mftfdna 

Mafazn. 

WHKHE  ILTv 

suburb) 

Dubation 

Ni)  historv. 

*2  years.  Seen  li  years. 

Six  montlis,  August.  19o7. 

Fivemonths. 

Several  nios. 

OP  Illness 

A  (1  111  i  1 1  e  d 

only  once  Seen  but 

Died  Fell.  lyilH 

Aug.,  19u7. 

Died  Dee. 

m  u  r  i  ])  u  a  d. 

once 

Died  Dec. 

27th,  1907 

Removed  by 
friends.  Died 
outside 

12th,  1907 

Type  of 

(?)  Subnormal 

99"  when  seen  No  feyer 

Periods  of  fever  100"  to 

Continiums, 

Fever  pro- 

P’evf.b 

30  liours 

w  h  e  n 

1112",  alternating  with 

remittent, 

.sent,  type 

seen 

periods  ot  normal 

loo"-lii:T' 

unrecorded 

Blood  Ex- 

Nut  examined 

Spleen  puncture.  Peripheral 

Peripheral  blood.  No 

— 

— 

AMINATION 

No  malaria,  blood.  No 

no  kala  -  azar.  malaria. 

malai'ia.  Lencopa'iiia 

INIauy  blood  L  e  u  o  ♦ 
])]atelets  pmnia 

House 

Unknown 

IMother well, baby  Unknown 

f  Case  TV.  an  Egyptian  official ;  Case  V,  his  male 

Infection 

brother  enor- 

1  servant :  C\'ise  VI 

his  female 

servant — all 

History 

mous  spleen, 

1  from  one  compound.  All  died 

within  three 

but  well  uour- 

l  months  of  one  another 

Liver 

f  Considerably 
\  enlarged 

ished  Much 

Enlarged  enlarged 

Nut  enlarged 

Enlarged 

Not  enlarged 

Spleen 

f  (\>nsideral)lv 

Considerably  Much 

Enlarged 

Considerably 

Not  enlarged 

[  enlarged 

eiihirged  enlarged 

enlarged 

Condition 

Verv  weak  and 

ISIarked  wasting  Verv  weak 

Emaciation  and  weakness 

T^rogressive 

Gene  r  a  1 

AND  COMPLl- 

wasted,  (’on- 

and  weakness,  and  ema- 

marked.  Slight  jaim- 

weak  n  ess 

oedema  at 

CATIONS 

junotiva',vel- 

Couiunctivm.  ciated 

dice,  oidema  of  legs 
(terminal) 

&  wasting. 

the  end. 

low 

yellow 

Dysentery, 

Comatose. 

last  7  days 

last  2  days 

Treatment 

— 

-  _ 

Temporary  improvement 

(Quinine,  no 

Quinine,  no 

under  quinine,  but 
steady  emaciation 

effetd 

effect 

Case  VII 

Case  VIII 

(.'ase  IX 

Case  X 

Case  XT 

Case  XII 

Case  XIII 

.\OE  AND  Sex 

d"  27) 

i  2.2 

s 

C? 

<?  22 

d* 

i  22 

Nationality 

Egyptian 

Arab 

Arab 

Arab 

Arab 

Abyssinian 

Villages 

Umhraja 

CTaVabnt 

MdfdZd. 

GaUaJxif 

(rallahni 

Mafnza 

Knsmla 

AND  Towns 

(Abyssinian 

WHEHE  ILL 

frontier) 

Duration  of 

Several  months 

Several  mos. 

Several  mos. 

Several  mos. 

Several  mos. 

4  months. 

2  i  V  e  a  r  s. 

Illness 

(?)  living 

Died  21st 

Died  Hth 

Died  Ibth 

Died  19th 

still  living 

Died  10th 

Mav.  19U.S 

Oct.,  1907 

Dec..  1907 

Dec.,  1907 

April,  1908 

Type  of 

Peritidic  waves 

Continuous 

Continuous 

Continuous 

Continuous 

Continuous, 

Ti^eriodic  at- 

Fever 

fever,  1(10" 

fever,  loo" 

fever,  99° 

fever,  loo" 

99"-iuirmal 

tacks,  con- 

to  102" 

to  102" 

to  101" 

to  102". 

or  subnormal 

t  i  u  u  o  11  s 

194" 

last  2  weeks 

Blood  Ex- 

Spleen  pimo 

Spleen  punc- 

— 

— 

— 

Spleen  }}unc- 

Spleen  punc- 

AMINATION 

tnres,  no  ina- 

tnres,  no 

ture.  no 

tore,  no 

laria,  no  kala- 

malaria,  no 

malaria,  no 

malaria,  no 

azar 

kala-azar 

kala-azar 

kala-azar 

House 

— 

— 

— 

— 

— 

— 

No  detinite 

Infection 

History 

abode 

Liter 

1  Enlarged 

Not  enlarged 

Not  enlarged 

Enlarged 

Enlarged 

Much 

enlarged 

Not  enlarged 

Spleen 

r  Much 
\  enlarged 

Enlarged 

Much 

enlarged 

Greatly 

enlarged 

Enlarged 

:\Iuch 

enlarged 

— 

Condition 

Progressive 

Extreme 

Continuous 

Emaciation 

Pigmented 

Very  einaci- 

Verv  wasted 

AND  COMPLI- 

wasting  and 

emacuation 

bicmorrhage 

and  weak- 

patches  in 

ated 

and  weak. 

CATIONS 

weakness,  con- 

and  weak- 

from  gums 

nessmarked 

many  places, 

Pain  in 

I'unctiv.n,  yel- 

ness,  con- 

and  nose 

last  2  days 

bonesofleg. 

low 

junctivse, 

diarrhoea 

CEdema  of 

m  arkedlv 

and  vomit- 

legs  last  7 

yellow 

ing 

days 

Treatment 

Fever  lessened 

Quinine,  no 

(Quinine,  no 

(Quinine,  no 

(Quinine,  no 

(Quinine,  no 

(Quinine,  grs. 

by  heavy  doses 

effect 

effect 

effect 

effect 

effect 

40-G0.  no 

of  quinine — 
but  progres- 

f 

Spleen  and 

Spleen  and 

) 

effect 

sive  emaciation 

liver  en- 

liver  en- 

1 

Post  mortem 

— 

— 

—  -A 

larged,  no 

larged,  no 

!■  - 

— 

Examina- 

other  con- 

other  con- 

1 

TIONS 

i 

dition  found 

ditionnoted 
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■Most  of  the  cases  in  Table  “  B  ”  refused  to  react  to  heavy  and  continued  doses  of 
(juinine,  and  other  conditions,  such  as  tubercle,  malaria,  abscess  of  liver,  and  spleno- 
inedullary  leucocythemia,  were  usually  excluded ;  malignant  disease  is  practically  out  of 
court  owing  to  its  extreme  rarity  in  this  Province.  In  all  cases,  when  spleen  puncture 
was  performed,  examination  of  peripheral  blood  was  also  made. 

Unfortunately  it  must  be  said  “  usually  excluded”  for  it  must  be  noted  that  some  cases 
were  seen  but  once,  and  others  were  seen  by  a  medical  officer  who  had  no  microscope  and 
was  unfamiliar  with  kala-azar. 

Tliese  tables  give  summaries  of  the  cases,  and  they  have  been  included,  as  it  was 
thought  that  they  might  be  useful  in  following  up  in  the  future  this  disease  in  the  province. 

Five  are  included  in  Table  “  B,”  whose  splenic  blood  was  examined  with  negative 
results,  but  this  is  done  because,  in  my  small  experience,  it  is  extremely  hard  in  many  cases 
to  find  the  parasites. 

In  the  first  ease  it  was  not  till  the  third  splenic  puncture  that  parasites  were  seen,  and 
in  several  others  the  results  from  the  first  and  second  punctures  were  negative.  Often  only 
one  film  out  of  four  or  five  would  present  parasites,  and  even  then  in  very  small  numbers. 
The  average  time  spent  for  microscopic  diagnosis  has  certainly  worked  out  at  nearly  four 
hours  each  case ;  in  only  three  cases  were  parasites  found  in  the  first  films  examined. 

TYP£1S  OF  FAEASITFS  OBSEBVED.  In  all  cases,  except  two,  only  free  forms 
were  found.  It  was  noteworthy  that  in  all  cases  the  free  forms  seemed  to  be  about  the 
same  stage  of  development,  smaller  and  younger  forms  were  seldom  observed. 

In  cases  I.,  III.,  IV.  and  VI.,  practically  all  the  parasites  were  of  an  elongated,  almost 
torpedo  shape,  while  in  cases  II.,  V.  and  VIII.,  nearly  all  were  large  and  oval. 

Case  VI.  presented  many  small  parasites,  and  the  splenic  blood  was  remarkable  from 
the  enormous  number  of  blood  platelets  it  contained ;  this  was  the  only  juvenile  case  of 
the  series. 

In  case  VII.  only  one  absolutely  typical  Leishman-Donovan  body  was  found  in  six 
slides  examined. 

In  none  of  the  spleen  smears  from  those  of  Table  “  A”  were  malarial  parasites  found, 
and  in  only  two  were  collections  of  pigment  noted  ;  this  is  probably  accounted  for  by  the 
fact  that  the  patients  were  drenched  with  quinine  prior  to  the  examination.  Peripheral 
blood  examinations  never  exhibited  parasites,  either  free  or  in  leucocytes. 

In  none  were  malarial  parasites  found,  and  in  none  were  any  marked  changes 
observed,  except  those  of  anaemia. 

In  four  of  the  positive  cases  there  was  marked  leiicopamia,  and  in  one  case  nearly  all 
the  white  cells  were  mononuclear  leucocytes.  In  four  cases  the  blood  was  very  “watery,” 
and  spread  on  the  slides  extremely  badly. 

Spleen  puncture  was  carried  out  by  a  small,  long  hypodermic  needle  and  “all-glass” 
syringe,  under  strict  aseptic  precautions,  and  though  some  sixty  odd  splenic  punctures  have 
been  performed,  in  many  cases  on  very  anmmic  subjects,  yet  in  no  case  has  any  bad  result 
followed. 

One  case  had  pain  over  the  site  of  puncture  for  twenty-four  hours,  and  another,  whose 
temperature  was  100“  previoushq  had  a  rise  to  105“  on  the  evening  following  the  puncture, 
but  the  temperature  fell  again  to  100“  on  the  following  day. 

Thn  Source  of  Infection  is  unknown,  and  apparently  these  cases  are  sporadic. 

The  only  instance  of  house  infection  occurred  at  Mafaza,  and  in  these  cases  no  positive 
diagnosis  was  made,  though  personally  I  have  no  doubt  they  were  kala-azar,  and  had  their 
tiikls  and  compound  burnt  down. 


Typt*s  of 
parasites 


Splenic 

puncture 


House 

infection 
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From  original  coloured  drawing  by  L.  BoD8fiei.d 


-Ik 


Fig.  26.— Types  of  Parasites 

Drawn  under  iV.  objective— No.  8  eye-piece 

I  and  II  Young  forms  in  cells 
HI  and  IV  Mature  forms  in  cells 
V  and  VI  Young  free  forms 


Is  Abyssinia 
to  blame? 


Analysis 
of  cases 


I  only  saw  the  Egyptian  official  on  two  occasions  at  Geclaref,  and  his  peripheral  blood 
showed  no  malaria,  but  marked  leucop®nia ;  splenic  puncture  was  absolutely  refused. 

These  cases  are  lY.,  Y.  and  Yl.  in  Table  “  B,"  and  it  is  to  be  noted  that  the  master  and 
male  servant  became  ill  in  August,  1907  (however  a  malarial  period),  the  female  servant  a 
little  later.  The  male  servant  died  on  December  25th,  1907,  the  female  servant  on 
December  27th,  1907,  and  the  master  in  February,  1908  ;  the  summaries  of  their  histories 
are  given  in  the  Table. 

Tlie  possihilitij  of  the  introduction  of  the  disease  In/  Abyssinians  has  been  enquired  into,  and 
it  certainly  is  striking  that  out  of  the  eight  positive  cases,  three  were  Abyssinians  (37’5  per 
cent.),  and  of  the  thirteen  suspicions  cases  three  were  of  this  nationality.  Considering  their 
comparatively  small  number  it  is  a  suggestive  fact. 

I  inspected  all  the  Abyssinian  men  who  could  be  collected  at  Gedaref,  but  found  all 
healthy,  except  one  suffering  from  malaria. 

These  facts  were  ascertained  about  the  following  towns  ; — • 

1.  KASSALA.  Many  Abyssinians  live  here,  and  the  nnmher  of  local  cases  are  four 
proved,  two  suspicious — all  fatal. 

2.  GALLABAT  is  constantly  full  of  Abyssinians.  Five  suspicious  cases,  three  alreadj’ 
fatal.  I  also  saw  many  children  with  enormous  spleens,  but  malaria  is  rampant  here 
during  and  after  the  rains. 

3.  GEDABEF.  Comparatively  few  Abyssinians;  the  Mainour  being  able  to  collect 
only  thirteen  men  for  my  examination.  No  known  cases. 
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4.  }[AFAZA.  Jlut  few  Abyssiniaiis  live  hero,  though  a  fair  number  pass  througli, 
staying  for  a  short  time  on  their  journey.  Number  of  proven  cases  two  (one  an  Abyssinian), 
and  suspicious  five. 

Captain  E.  B.  Black  found  two  Arab  policemen  with  the  disease  at  Senga,  but  they 
had  contracted  it  at  Mafaza ;  Dr.  Andrew  Balfour  found  the  Leishinan  parasites  in  smears 
from  these  cases. 

Captain  S.  L.  Cummins  also  proved  kala-azar  in  a  Tumergi,  avIio  developed  the  disease 
at  this  station,  and  died  in  Cairo. ^ 

Thus  the  total  number  of  proved  cases  from  here  is  five. 

5.  SOF£  ami  TOM  AT.  Two  suspicious  cases  were  seen  at  the  former  and  one  at  the 
latter. 

A  few  Abyssinians  visit  these  places,  but  seldom  live  for  any  length  of  time. 

These  three  cases  were  weak,  emaciated,  with  large  spleens  and  livers,  and  though  in 
one  case  spleen  smears  were  taken,  and  in  the  others  peripheral  blood  films,  yet  in  none 
were  malaria  or  kala-azar  found.  They  were  placed  on  quinine,  and  it  was  hoped  that 
they  would  be  seen  on  my  return  journey,  but  as  this  was  not  the  case,  they  were  not 
included  in  Table  “  B.” 

rough  map  is  given  on  page  103  showing  the  surroundings  of  Kassala  Province,  with 
the  number  of  suspicious  and  proved  cases  under  each  town. 

DEATH  BATES.  Though  the  registration  of  births  is  most  inaccurate,  that  of  deaths 
is  fairly  reliable. 

The  number  of  deaths  at  the  following  places  are  given  : — 


Year  j 

Kassala 

1  Gedaref 

Gallabat 

Mafaza 

1906  . 

183 

.311 

26 

53 

1907  . 

299 

2.')4 

1.37 

104 

1908  . 

48 

.61 

.32 

36 

(to  end  of  April)  ' 

144 

153 

96 

108 

The  last  row  shows  the  number  of  deaths  in  1908,  if  the  same  rate  were  maintained 
during  the  remaining  months  of  the  year  ;  but  this  is  quite  unreliable,  since  the  deaths 
appear  usually  greater  during  the  last  four  months  than  during  the  first  and  middle  four. 

Further,  these  populations  vary  very  greatly,  and  so  statistics  are  very  unreliahle. 
However,  the  death  rate  at  Mafaza  seems  to  he  steadily  increasing. 

DURATION  OF  ILLNESS.  The  average  duration  of  the  posith'e  cases  was 
apparently  lO-.S  months,  the  longest  being  2^  years,  and  the  shortest  months. 

The  incidence  of  the  disease  seems  to  be  from  August  to  December,  i.e.  during  and 
subsequent  to  the  rainy  and  cool  weather.  Three  definitely  dated  the  beginning  of  their 
illnesses  to  .\ugust,  one  to  September,  and  three  to  October. 

Tbis  probably  corresponds  with  a  temperature  below  75°  F.,  anybow  during  the  night 
hours,  and  so  falls  in  with  Rogers’  statement'-  that  the  parasites  develop  best  at  a 
temperature  helow  75°  F. 

'  Cummins,  S.  Tj.,  February,  1908,  “  Kala-azar  in  the  Anglo-Egyptiaii  Sudan.”  Journal  of  ///<■  U'njnl  Army 
.Urdical  Corps. 

Rogers,  Leonard,  1907  :Milroy  Lecture.  Lecture  II. 
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Si"ns  and 
symptoms 


Significance 
of  oedema 


('IjIXR'AL  features.  In  all,  inarkod  weakness  and  ifeneral  eniaciation  were  very 
evident. 

Pain  was  absent,  except  in  three  cases  where  it  was  insignificant  (one  s})lenic  pain, 
and  two  pains  in  tibite). 

All  the  positive  cases  showed  splenic  enlargements,  six  to  a  marked  degree,  while  live 
showed  the  liver  increased  in  sine,  three  markedly.  In  four  cases  the  conjunctiva?  were 
noticeably  yellow  without  bile  being  present  in  the  urine,  while  three  were  jaundiced.  In 
four  cases  alljumen,  from  a  trace  to  large  quantities,  was  present,  and  in  all  cases  the  urine 
was  of  low  specific  gravity,  the  average  being  1012. 

Pigmentation  of  the  skin  was  not  seen  in  any  case,  but  w’as  present  in  Case  XI., 
Table  “B.”  In  all  cases  the  tongue  remained  comparatively  clear,  and  the  appetite  and 
digestion  good,  except  just  before  death. 

The  complications  noted  were: — Pseudo-diphtheritic  tonsillitis  and  epigastric  pain 
due  to  duodenal  ulcers  (1). 

Terminal  persistent  epistaxis  (2). 

Terminal  diarrhoea  (2). 

G-ldema  of  feet  and  legs  (4). 

(leneral  oedema  (1). 

In  all  cases  where  oedema  appeared,  death  occurred  within  a  few  days,  although  the 
patient’s  general  condition  seemed  no  w'orse  than  before,  and  in  my  short  experience 
the  appearance  of  oedema  is  a  premonitory  sign  of  approaching  death. 

In  no  cases  was  ascites  encountered,  and  in  the  case  of  general  oedema  there  was  no 
albumen,  and  the  quantity  of  urine  passed  in  twenty-four  hours  was  normal. 


Diagnosis 


Differential 

diagnosis 


Malta  fever 
a  difficulty 


UIAGNOSTS.  This  appears  to  be  of  considerable  difficulty,  owing  to  the  prevalence 
of  malaria. 

The  main  points  noted  in  these  cases  were  progressive  emaciation  and  w'eakness  ; 
enlargement  of  liver  and  spleen  ;  absence  of  pain  ;  albumen  and  bile  in  the  urine  ;  and 
refusal  to  react  to  quinine. 

i\[y  experience  is  that  malaria  met  with  in  this  province  (malignant  tertian  I  believe  to 
be  very  rare)  seldom  leads  to  liver  enlargement,  and  if  due  to  this  cause  the  patient  rapidly 
improves  on  quinine  ;  and  I  am  of  opinion  that  every  case  with  liver  enlarged,  together  with 
the  spleen,  should  be  looked  upon  with  the  gravest  suspicion,  provided  that  local  conditions 
can  be  excluded. 

A  positive  spleen  puncture  settles  the  diagnosis,  but  a  negative  result  is  useless,  for  the 
parasites  are  so  few,  and  so  may  easily  be  missed  or  be  absent.  Major  Rogers,  I  understand, 
now-  considers  spleen  puncture  unnecessary  for  diagnosis,  but  the  risks  are  so  small  that  this, 
together  with  the  inqjossibility  of  finding  the  parasite  peripherally,  seems  to  me  to  justify 
this  procedure. 

The  presence  of  albumen  in  the  urine  is  inqjortant,  for  in  the  severer  cases  of  2,000  odd 
malaria  patients  last  autumn  albumen  was  never  found  except  where  something  else  w'as 
])resent  to  account  for  it,  such  as  bilharziosis. 

The  yellow  coloration  of  the  conjunctiva?  is  helpful,  but  natives,  especially  Sudanese, 
often  have  a  naturally  yellowdsh  tinge  to  their  conjunctivic. 

The  presence  of  Malta  fever  enhances  the  difficulty,  especially  as  the  essentials  for 
serum  diagnosis  are  w'anting  in  Kassala. 

A  difficult  example  was  Case  III.,  Table  who  w'as  admitted  to  hospital  on  August  I4th, 
1907,  wuth  fever  102°,  a  spleen  enlarged  one  inch  below  the  costal  margin,  and  no  noticeable 
enlargement  of  the  liver. 
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lie  was  given  quinine  by  injections  and  tiy  the  inoutli ;  the  fever  lasted  only  eight  days, 
and  he  was  discharged  comparatively  well  after  eighteen  days  with  a  diagnosis  of  malaria. 

The  spleen  had  considerably  decreased  in  size. 

He  was  not  seen  again  till  he  was  brought  to  hospital  very  collapsed  on  December  18th, 

1907.  His  spleen  was  enlarged  to  one  inch  below  the  umbilicus,  but  there  was  no  obvious 
liver  enlargement.  He  had  high  intermittent  fever  for  three  days,  sub-normal  two  days,  and 
death  occurred  on  December  22nd,  1907.  Typical  parasites  were  found  in  the  spleen  blood 
on  December  19th,  1907. 

Probably  he  was  suffering  from  kala-azar  when  first  admitted  in  .\ugust,  and  was 
unwittingly  discharged  wrongly  diagnosed,  possibly  to  be  a  source  of  infection  to  his 
neighbours  during  the  following  three  months. 

'I'BEATMENT  EMPLOYE  IK  Many  were  treated  with  prolonged  large  doses  (30-50  Treatment 
grains  daily)  of  quinine,  or  by  hypodermic  injections  (10-18  grains).  Temporary 
improvement  occurred  in  several  cases,  but  as  others  similarly  improved,  not  on  quinine,  it 
is  doubtful  if  it  is  due  to  this  drug. 

One  was  treated  with  thymol  (>  grains  daily,  hut  with  no  beneficial  result. 

Two  were  treated  with  intramuscular  injections  of  atoxyl  and  corrosive  sublimate 
alternately,  combined  with  fuchsin  pills’  ;  charts  and  notes  of  these  cases  are  given.  All 
the  cases  were  advanced,  and  so  probably  this  treatment  did  not  have  a  fair  chance. 

NOTES  ON  CASE  II 

Notes  on 

S.  S.  A  WaKIL  OjiBASHI,  iMEOICAI,  Coitrs  cases 

PREVIOUS  HISTORY.  No  serious  previous  illness. 

Arrived  Kassala  Province  Alay  16th,  1906. 

In  1906  proceeded  to  Gedaref  for  three  days  and  then  returned  to  Kassala. 

On  April  23rd,  1907,  proceeded  with  S.  M.  0.  on  his  inspection  tour,  and  spent  three 
days  at  Gedaref,  three  days  at  Gallabat,  and  three  days  at  Mafaza,  where  he  slept  on  an 
angareeb  with  the  resident  ^Medical  Corps  Tumergi,  who  has  since  gone  on  leave  in  good 
health. 

He  was  sure  he  was  not  bitten  by  hed-bugs  at  Mafaza. 

Proceeded  on  leave  on  June  15th,  1907,  to  Nazlet  Ali  Pasha,  Benisuef  Mudiria,  Upper 

Good  health  on  leave  and  returned  healthy  to  Kassala,  August  14th,  1907. 

There  was  a  very  severe  outbreak  of  malaria,  and  he  was  admitted  to  hos))ital  October 
12th,  1907,  till  October  21st,  1907,  with  malaria  (?) — his  spleen  was  enlarged  to  the  costal 
margin.  He  'was  re-admitted  on  October  30th,  1907,  and  his  temperature  chart  gives  his 
pyrexia  till  the  day  of  death. 

No  malaria  was  found  in  his  blood,  but  it  was  quite  the  exception  (7  per  cent,  positive) 
to  find  parasites,  owing  to  all  taking  prophylactic  doses  of  quinine  regularly. 

.\t  first  (juinine  by  mouth  and  by  injection  seemed  to  have  a  beneficial  result,  but 
weakness  and  emaciation  progressed  steadily  ;  his  spleen  continued  to  enlarge  ;  his  liver  was 
distinctly  increased  in  size,  and  kala-azar  was  suspected  and  spleen  [uincture  proved  ])Ositive 
on  December  30th,  1907. 

On  December  19th,  1907,  he  had  an  attack  of  pseudo-diphtheritic  tonsillitis,  due  to 
UacUli  fusiformes — no  spirochajtes  were  found,  and  there  was  no  albumen  in  the  urine.  He 
was  then  placed  on  atoxyl-fuchsin-sublimate  treatment  (see  Chart,  pu.'/e  116). 

’  I)osiige,  etc.,  jis  suggej^ted  l)y  A.  Nierenstciu  for  Trvpniio.somiasis.  liritish  Mcdicnf  Jouriml,>\\\\y  *27th,  I9i)7. 
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Fig.  27. — Temperature  Charts 
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After  the  first  atoxyl  injection  he  vomited  at  night,  whicli  he  had  not  done  before. 

Half  an  hour  after  the  second  injection  he  vomited  again. 

Otherwise  he  had  no  signs  of  any  trouble  from  the  arsenic  ;  there  was  no  gastritis,  no 
diarrhoea,  no  pigmentation,  no  neuritis,  and  no  ocular  trouble. 

The  type  of  atoxyl  used  is  unknown,  but  it  was  probably  of  English  manufacture. 

There  was  no  medicinal  fuchsin,  so  that  used  for  microscopical  purposes  was  employed, 
and  this  drug  produced  no  ill  effects. 

On  .January  31st,  1908,  the  conjunctiv®  were  noticed  to  he  distinctly  yellow,  hut  no  bile 
could  be  found  in  the  urine. 

Four  days  before  death  he  complained  of  epigastric  pain,  but  there  were  no  physical 
signs,  and  it  was  considered  to  be  due  to  cod  liver  oil,  which  was  then  being  administered. 

His  tongue  was  clean  and  his  appetite  good  throughout,  his  sole  complaint  being  of 
extreme  weakness,  except  the  terminal  epigastric  pain. 

During  the  last  three  days  his  circulation  began  to  fail,  and  his  lungs  presented 
hypostatic  congestion. 

The  Source  of  Infection  is  a  subject  of  great  interest  and  importance  in  this  case. 

He  lived  in  a  barrack  room  with  some  18  other  soldiers,  who  appeared  healthy  except 
for  malaria.  It  is  practically  certain  that  there  were  no  bed-bugs,  and  angareebs  (native 
bedsteads  of  wood  and  string)  or  iron  bedsteads  were  not  used.  The  only  biting  insects 
were  ants  or  mosquitoes,  mainly  Pyretophorus  costalis. 

In  May,  1906,  he  spent  three  days  at  Mafaza,  but  the  man  on  whose  angareeb  he  slept 
was  quite  healthy  in  March,  1906,  when  last  seen. 

He  was  quite  well  on  leave,  and  I  do  not  know  if  kala-azar  exists  at  Nazlet  Ali  Pasha, 
but  I  find  that  a  Tumergi  (No.  1128)  from  Mafaza  came  to  Kassala  on  December  3rd,  1906, 
and  lived  in  the  barrack-room  with  this  man. 

This  Tumergi  was  admitted  to  hospital  December  16th,  1906,  and  discharged 
December  19th,  1906,  diagnosed  as  simple  continuous  fever.  He  was  again  admitted  on 
March  23rd,  1907,  as  enteric  fever  and  discharged  April  21st,  1907. 

Ee-admitted  on  April  30th,  1907,  as  malaria,  and  remained  in  hospital  till  -Tune  5th, 
1907,  when  he  was  sent  by  sick  convoy  to  Cairo,  and  there  was  definitely  diagnosed  as 
kala-azar  by  Captain  Cummins. 

Thus,  during  the  periods  he  was  living  in  the  barrack-room  he  may  have  infected  the 
patient  S.  S. 

But  the  question  “How?”  still  remains  unsolved.  No  bed-bugs  have  been  found, 
and  all  the  soldiers  declare  they  have  never  seen  or  been  bitten  by  them,  and,  if  such  an 
occurrence  had  taken  place,  I  am  sure  they  would  only  too  readily  have  complained. 
Further,  the  building  is  not  very  old,  and  has  very  little  woodwork. 

If  infected  from  this  source,  S.  S.  had  a  quiescent  incubation  period  of  at  least  five  and 
a-half  months,  the  disease  lying  dormant  during  the  hot  weather. 

SUMMARY  OF  POST  MORTEM  EXAMINATION.  Autopsy  was  performed  twelve 
hours  after  death.  Only  pathological  conditions  found  are  noted.  Subcutaneous  fat  very 
scanty  and  distinctly  yellow.  Opposite  the  ninth  right  rili  beneath  the  pleura  an  encapstded 
mass  I^  inches  long  and  1  inch  broad  was  discovered. 

On  cutting  the  capsule,  soft,  white,  chalk-like  material  was  found,  like  an  old  caseous 
gland  ;  but  if  so,  of  very  long-standing  duration. 

Right  Pleural  Gavity  obliterated,  except  at  apex,  by  a  layer  (;J  to  \  inch  thick)  of 
coagulated  serum  intersected  by  soft  fibrous  bands. 

Lungs.  No  signs  of  tubercle,  recent  or  old.  Bases  cndematous. 


Post  mortem 
findings 
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Aorta.  Yellowish  tinge,  small  raised  patches  (1  to  4  mm.  long)  beneath  the  internal 
coat. 

Liver.  Weight  5  lb.  Much  enlarged,  slightly  nutmeg.  Marked  fatty  degeneration, 
especially  noted  in  right  lobe.  No  amyloid  degeneration. 

Spleen.  Enlarged,  weight  2  lb.  3  oz.  ;  dark  maroon  ;  soft,  hut  not  diffluent.  No  sign  of 
position  of  spleen  puncture. 

Stomach.  Normal,  hut  a  large  gland  (?)  3  inches  long,  1  inch  broad,  and  inch  thick 
beneath  suhinncosa  on  lower  border  of  anterior  wall. 

L’nrictal  and  Viscera!  Feritoneuiii  showed  many  small  suh-peritoneal  hamiorrhages. 

Diiodeniim.  Two  inches  from  the  pylorus  there  w’ere  two  small  ulcers  (|  inch  by  i-  inch 
and  I  inch  by  /g  inch)  with  shelving  edges,  red  bases,  and  apparently  of  not  very  acute 
formation. 

The  subjacent  peritoneum  was  not  thickened,  and  presented  no  tubercles.  Probably 
the  epigastric  pain  complained  of  four  days  before  death  was  due  to  these  ulcers. 

Small  Intestine.  Marked  congestion  near  the  ileociecal  valve,  with  a  few  submucosal 
luemorrhages. 

l,ari/e  Intestine.  Intense  congestion  of  Ctecinn  and  first  eighteen  inches  of  colon. 
.Vppendix  normal. 

Lymphatic  (Hands.  These,  draining  the  small  intestine,  were  all  greatly  enlarged 
(i  inch  to  inch  long),  of  fleshy  consistency,  and  deep  maroon  in  colour. 

Kidneys.  Each  weighed  about  9  oz.,  and  presented  no  morbid  appearances. 

Pancreas,  ureters,  bladder  and  prostate,  healthy.  Red  marrow  of  bones,  brain  and 
spinal  cord  were  not  examined. 

Many  specimens  were  taken  and  sent  to  Dr.  Andrew  Balfour  for  examination.' 

Smears  were  taken  from  liver  and  spleen,  some  were  sent  to  Dr.  Andrew  Balfour  and 
some  examined  here ;  and  certainly  it  is  a  very  striking  fact  that  although  some  twelve 
hours  were  spent  in  examining  various  smears,  in  no  case  could  1  find  anything  similar  to  a 
Leishman  parasite.  Further,  Dr.  Balfour  could  not  find  any,  though  one  of  the  films  sent 
was  too  thick  for  proper  examination. 

There  is  no  doubt  that  the  Leishman  parasite  was  found  in  smears  taken  on 
December  30th,  1907,  and  Dr,  Balfour  verified  this,  his  report  lieing,  “  unmistakable 
Leishman-Donovan  bodies  present.” 

Thus  the  very  important  point  arises — Did  the  application  of  the  hio-chemieal  treatment 
free  the  patient  from  the  parasites,  though  too  late  to  prolong  life  and  procure  recovery? 

NOTES  ON  CASE  IV 
Idkis  Adaji,  aged  2(1,  An  ah  Policeman 

HISTORY - 

Sent  to  Mafaza,  January,  1907. 

[jived  in  police  tiikls. 

Fever  started  in  August,  1!)07,  and  then  was  constantly  present  except  for  intervals  of 
five  to  seven  days. 

The  medical  orderly  gave  him  daily  quinine,  5-10  grains. 

He  was  sent  from  Mafaza  on  January  20th,  190S,  and  on  admission  to  Kassala  Civil 
Hospital  on  February  1st,  1908,  he  was  found  very  emaciated  and  weak  and  suffering  from 
fever  {.see  Chart,  paye  116). 


Unfortunately  all  the  tissues  were  clc.^troyed  in  the  tire  of  IMay  11th. — A.B. 
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Liver  and  spleen  were  considerably  enlarged,  the  conjunctivae  were  yellow,  and  the 
urine  contained  bile  and  a  trace  of  albumen. 

The  spleen  decreased  in  size  under  quinine  injections,  but  this  drug  had  no  effect  on 
his  temperature. 

On  February  1th,  1908,  a  spleen  puncture  was  performed,  but  no  parasites  found. 

On  February  19th,  1908,  a  second  splenic  puncture  was  positive,  typical  “bodies” 
were  found,  but  in  very  small  numbers. 

On  February  22nd,  1908,  he  was  started  on  the  atoxyl-fuchsin-sublimate  treatment, 
but  though  no  untoward  symptoms  appeared,  yet  there  was  no  improvement.  Weakness 
and  emaciation  steadily  increased,  cedema  of  legs  appeared  on  March  14th,  1908,  trouble¬ 
some  and  persistent  epistaxis  on  March  22nd,  1908,  and  he  died  on  March  26th,  1908. 

An  autopsy  was  not  performed  owing  to  the  strong  objections  of  his  relations,  so  it  was 
not  possible  to  prove  if  the  parasites  had  disappeared  from  sjileen  and  liver. 

It  is  greatly  to  be  regretted  tiiat  more  autopsies  were  not  performed,  but  the  feeling 
is  so  strong  against  this  procedure  that  it  was  considered  unwise  to  insist,  for  undoubtedly 
by  doing  so  very  great  harm  would  have  been  done  to  the  civil  work. 


Fic.  28.  -Route  taken  by  Travelling  Pathologist  and  Protozoologist  in  the  Floating  Laboratory,  1907-8 

Route  indicated  in  red 
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BY 

C.  M.  Wenyon,  M.B.,  B.S.,  B.8c. 
I’rotozoologist  to  the  London  School  of  Tropical  Medicine 


Intkoduction 

The  idea  of  a  floating  laboratory  which  could  be  moved  up  and  down  the  Nile  and  its  The  Floating 
tributaries  having  been  conceived  by  the  Director  of  the  Wellcome  Research  Laboratories,  Laboratory 
Mr.  Wellcome,  who  had  already  done  so  much  for  scientific  investigation  in  the  Sudan,  fitted  out 
with  every  requirement  and  convenience  the  two-decked  barge  built  by  the  Sudan  Govern¬ 
ment  for  this  purpose.  The  large  laboratory,  with  its  two  long  benches,  water  taps  and 
sinks,  with  water  supply  from  a  carbon  filter  on  the  upper  deck,  ample  cupboard  room  for 
bottles  and  glass  ware,  the  incubators  and  ovens,  the  balances  and  centrifuge,  and  all  other 
equipment,  reminded  one  more  of  a  laboratory  at  home  than  the  accommodation  one  would 
expect  to  find  on  one  of  the  upper  tributaries  of  the  Nile  in  some  remote  corner  of  the  Sudan. 

Such  a  mode  of  conducting  investigation  is  peculiarly  suited  to  the  upper  reaches  of  the  Nile 
and  its  tributaries,  where  the  larger  portion  of  the  population  is  found  along  the  river  banks  or 
within  easy  reach  thereof.  The  floating  laboratory  can  readily  be  moved  from  place  to  place, 
and  a  longer  or  shorter  stay  made  at  any  one  spot  according  to  the  interest  and  resources  of 
the  neighbourhood.  Short  trips  inland  can  be  made,  and  the  material  there  collected  can  be 
more  fully  investigated  on  return  to  the  barge. 

The  advantages  of  such  a  laboratory  with  everything  at  hand,  with  solid  benches  on 
which  to  stand  one’s  microscope,  with  a  good  supply  of  clean  water,  will  be  sufficiently  evident 
to  anyone  who  has  tried  to  work  in  a  dusty  tent  with  apparatus  stowed  away  in  boxes,  with 
the  microscope  on  a  rickety  table,  and  with  a  limited  supply  of  water.  The  floating  laboratory 
is,  as  far  as  I  know,  the  first  of  its  kind ;  for  though  boats  and  other  craft  have  from  time  to 
time  been  temporarily  fitted  out  for  scientific  work,  this  is  the  first  time  that  such  a  vessel  has 
been  built  especially  for  this  pui-pose  with  accordingly  accommodation  and  conveniences 
which  any  adapted  boat  could  not  possibly  possess.  Though  further  experience  may 
introduce  improvements,  those  who  originated  the  scheme,  and  those  who  were  far-sighted 
enough  to  carry  it  into  effect,  are  to  be  congratulated  as  being  the  first  to  introduce  this  mode 
of  scientific  investigation. 

The  floating  laboratory  being  ready  at  the  beginning  of  1907,  I  went  out  to  the  Plan  of  work 
Sudan  in  March  and  reached  Khartoum  on  the  14th  of  the  month.  I  was  to  remain  in 
the  Sudan  one  year,  and  to  spend  my  time  travelling  with  the  floating  laboratory  on  the 
upper  reaches  of  the  Nile  collecting  material  and  making  observations  according  as  oppor¬ 
tunity  arose.  It  was  not  the  intention  that  I  should  investigate  any  special  point,  but  rather 
that  I  should  devote  my  time  to  making  more  general  observations  on  the  parasitology 
of  man  and  animals. 

Work  of  a  similar  nature  had  been  done  by  Sheffield  Neave  when  he  acted  as  Travelling 
Pathologist  in  the  years  1905  06.  He  laboured  under  much  greater  difficulties,  having  to 
undertake  his  work  in  a  tent  or  in  a  temporarily  fitted-up  gyassa,  conditions  which  cannot  be 
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compared  with  the  comfortable  and  equipped  laboratory  now  on  the  Nile.  I  was  to 

follow  up  and  augment  the  work  already  begun  by  Sheffield  Neave,  Avhose  results  appeared  in 
the  Second  Eeport  from  the  Wellcome  Eesearch  Laboratories. 

Work  in  From  March  14  to  April  15  I  remained  in  Khartoum.  This  time  was  partly  occupied  in 

Khartoum  studying  the  flies  and  other  parasites  already  collected  from  the  Sudan,  and  also  in  continuing 
investigations  I  had  commenced  elsewhere  on  intestinal  ania'biasis.  For  the  opportunity  of 
conducting  the  latter  study  in  the  iNIilitary  Hospital,  Khartoum,  I  am  indebted  to  Colonel 
G.  D.  Hunter,  Principal  Medical  Oflicer  of  tbe  Sudan,  and  to  the  other  medical  officers  of  the 
Staff,  who  kindly  placed  their  laboratory  and  eases  at  my  disjjosal.  As  a  result  of  this  investiga¬ 
tion,  I  was  enabled  to  confirm  part  of  Schaudinn’s  work  on  human  ammbiasis — the  occurrence 
of  amoeltat  in  persons  not  suffering  from  diarrhcea  or  dysentery,  the  occurrence  of  the  same 
amadta  in  some  cases  of  dysentery  and  the  development  of  this  amoeba  by  the  production  of 
cysts  of  abottt  14  p  in  diameter  and  containing  at  first  one,  then  two,  four,  and  finally  eight 
nuclei  embedded  in  a  single  mass  of  protoplasm.  .-Vn  amoeba  reproducing  in  a  similar  manner 


Human 

amoeba* 


C.  M.  WPINTON 


-Jit  — Floatui-,^  Lubonil.  t;,  .n-i  .'..iTip  at,  Boi*.  lmi  the  Jt-bel  ihvL-r 


'I  he  laboratory 
as  a  fly-trap 


I  found  in  a  monkey.  I  was,  however,  unable  to  determine  the  presence  of  Schaudinn’s 
\>Mhogen\c.  Entamu'Jxt  histolytica,  w'hich  is  peculiar  to  certain  cases  of  dysentery  and  reproduces 
by  encysting  in  a  totally  different  manner  from  tbe  amoeba  just  mentioned. 

1  left  Khartoum  for  Taufikia  on  April  15  in  company  with  Dr,  Balfour.  On  the  journey 
to  Taufikia  Dr.  Balfour  and  I  examined  for  intestinal  flagellates,  the  Seroot  fly,  Tabanus 
sodas,  which  attacked  the  floating  laboratory  in  large  numbers.  At  the  vei'y  commencement 
the  laboratory  showed  itself  to  be  a  veritable  fly-tra]).  The  laboratory  bas  a  door  at  each  end, 
while  on  each  side  are  three  windows,  over  which  mosquito-pi'oof  gauze  frames  may  be  let 
down.  By  closing  the  gauze  frames  over  the  windows  and  leaving  tbe  doors  open  it  was 
found  that  flies  collected  on  tlie  gauze,  and  thence  could  be  readily  removed  for  examination  or 
into  tbe  killing  bottle.  Through  all  my  journeyings  on  the  Nile  this  method  of  capturing 
flies  was  most  servicealile,  and  practically  all  the  flies  in  my  collection  were  thus  entrapped 
upon  the  gauze  window-frames.  There  being  an  excellent  mosquito  house  on  the  upper  deck, 
it  was  not  necessary  to  use  the  laboratory  as  a  mosquito-proof  room,  and  so  by  the  same  device 
of  leaving  the  doors  open  at  night  large  numbers  of  mosquitoes  were  found  on  the  windows  in 
the  morning. 


Fig.  31.  -General  View.  Floating  Laboratory  on  Nile 
'Auxiliary  to  the  Wellcome  Research  Laboratories  Khartoum) 
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Herpctomonas 
in  Tabanus 
socius 


Work  at 
Taufikia, 
White  Nile 


W'ork  at 
Nasser,  on  the 
Sobat  River 


H(pmocyi>’ 
tid'ium  in  a 
snake 


A  storm  on  the 
Sobat  River 


To  return  to  the  dissections  of  the  Seroots  which  we  undertook,  Dr.  Balfour  first  found 
in  one  Tabanus  socius  large  numbers  of  resting  Herpctomonas.  It  was  not  till  I  had  dissected 
upwards  of  tifcy  or  sixty  that  I  came  across  an  infected  fly.  I  continued  the  dissections 
of  Tabanus  socius,  after  arriving  at  Taufikia,  and  found  there  also  only  a  small  percentage  of 
flies  infected.  This  was  very  different  from  the  condition  prevailing  at  Nasser  on  the  Sobat, 
hardly  100  miles  distant,  where  as  many  as  one  fly  in  every  three  was  infected.  I  remained 
at  Taufikia  from  April  23  to  .Tune  16.  It  was  during  this  time  that  the  wet  season  set  in,  and 
much  difficulty  was  occasioned  by  the  leaking  of  the  roof  of  the  laboratory.  The  leakage  was 
effectually  stopped  by  covering  the  upper  deck  with  ruberoid  material  sent  up  from  Khartoum. 
At  Taufikia  I  found  trypanosomes  in  donkeys  and  camels  returning  from  the  Bahr-El-Ghazal. 
In  the  case  of  the  camels  only  four  animals  out  of  seventy-five  survived  to  return  to  Taufikia, 
after  having  been  in  the  Bahr-El-Ghazal  Province  three  to  four  months,  and  of  the  survivors  one 
died  shortly  after  its  arrival  and  in  two  of  the  remaining  three  I  found  trypanosomes  present. 
Large  numbers  of  animats  were  examined  for  blood  parasites,  with  the  result  that  trypano¬ 
somes  were  found  in  two  species  of  Varanus,  the  spiny  mouse,  several  fish  and  toads,  while 
luemogregarines  were  found  in  snakes,  lizards  and  toads,  and  though  many  birds  were  examined 
only  Ualteridiuvi  was  present.  During  my  stay  at  Taufikia,  and  also  on  the  journey  up  from 
Khartoum,  I  commenced  the  study  of  the  LeiicocytozooJi  discovered  by  Sheffield  Neave  in 
the  blood  of  guinea  fowl,  and  which  is  of  special  interest  because  of  its  resemblance  to  the 
Leucocijtozoon  of  the  little  owl,  the  life-history  of  which  was  studied  by  Schaudinn. 

I  left  Taufikia  on  June  16,  and  reached  Nasser  on  June  19.  Nasser,  on  the  banks  of  the 
Sobat,  is  a  large  collection  of  Nuer  and  Anuak  villages  near  the  borders  of  Abyssinia.  As 
the  wet  season  had  set  in,  the  village  was  surrounded  by  large  stretches  of  swamp,  and 
accordingly  mosquitoes  w'ere  very  numerous.  Examination  of  the  blood  of  the  natives 
revealed  a  widespread  malarial  infection.  Ten  beads  were  offered  to  anyone  who  submitted 
to  having  his  blood  examined,  and  though  at  first  this  was  not  a  sufficient  attraction,  later  on 
it  overcame  suspicion  and  brought  large  numbers  to  the  floating  laboratory.  Several  hundreds 
of  mosquitoes  were  dissected,  and  though  malaria  was  so  prevalent,  not  a  single  example  of 
plasmodium-infeeted  mosquito  was  encountered.  In  one,  Myzomyia  nili,  Herpctomonas  was 
discovered,  and  in  one  Tceniorhynrhus  tenax,  encysted  nematodes,  probably  filariae,  were 
found  among  the  thoracic  muscles.  In  TabanidcB,  Herpctomonas  occurred  in  Tabanus  socius 
as  well  as  in  other  species.  The  occurrence  of  these  flagellates  in  the  Tabanidce  is  of  interest 
in  connection  with  the  trypanosomiasis  in  those  districts  of  the  Sudan  not  infested  with  Glossince. 
On  the  Sobat,  cattle  are  infected  with  Trypanosoma  nanum,  and  as  here  no  Glossina  occurs,  it  is 
possible  that  the  Tabanidce  are  concerned  in  its  transmission.  However,  it  must  be  remembered 
that  Tabanidm  are  found  to  be  infected  in  countries  where  no  cattle  trypanosomes  occur. 

At  Nasser,  in  one  of  the  black  spitting  cobras,  an  interesting  parasite,  w'hich  had  hitherto 
only  been  found  in  two  other  hosts,  was  discovered.  This  is  a  pigmented  intra-corpuscular 
parasite  named  Hceviocystidium,  which  occurs  in  an  Indian  river  tortoise  and  lizard,  and  also 
in  a  South  African  tortoise.  In  the  same  snake  a  trypanosome  was  discovered.  Toads  at 
Nasser  were  generally  infected  with  filaria. 

During  the  whole  of  my  stay  at  Nasser  the  weather  was  very  bad,  with  frequent  thunder¬ 
storms.  The  country  round  was  swampy,  so  that  it  was  impossible  to  travel  much  in  the 
neighbourhood,  and  on  many  days  I  was  quite  unable  to  leave  the  barge.  In  one  thunder¬ 
storm  the  floating  laboratory  only  just  escaped  what  might  have  been  a  serious  disaster.  The 
wind  rose  with  tropical  suddenness,  and  carried  away  the  barge  from  its  moorings  and  drove 
it  for  about  a  quarter  of  a  mile  up  the  river  against  the  stream,  which  was  then  flowing  at 
three  or  four  miles  an  hour.  The  floating  laboratory  fortunately  proved  itself  equal  to  the 
test,  or  it  would  have  sunk  with  all  its  equipment  to  the  bottom  of  the  Sobat. 


Fig  32.  Part  of  Bacteriological  Section.  Floating  Laboratory,  looking  towards  bow 
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At  Nasser  several  ol  1113’  men  contracted  malaria  of  the  malignant  type,  and  the 
inconvenience  of  this,  together  with  the  inclemencj'  of  the  weather,  did  not  improve  one’s 
outlook  on  this  benighted  spot.  I  was  not  sorr^^  to  leave  for  Wau,  in  the  Bahr-El-Ghazal 
Province,  on  -lulj'  12!).  Wau  was  reached  on  August  1(5.  On  September  4  a  short  trip  of  a 
week’s  duration  was  made  to  a  point  about  ten  miles  up  the  Sueh  iiiver  in  the  hope  that 
Glossina  morsitans  would  there  l)e  found.  There  were  no  Glossina  morsitans,  however,  but  each 
dav  two  or  three  specimens  of  Glossina  palpalis  were  taken  in  the  floating  laboratory.  This  is 
the  first  time  that  Glossina  palpalis  has  been  noted  from  this  river.  After  my  return  to  Wau 
occasional  specimens  of  tbis  flj"  were  taken  there.  Two  or  three  years  ago  Captain  Ensor 
reported  having  taken  a  single  example  of  G.  palpalis  in  Wau,  Irut  as  he  had  just  returned 
from  a  fly  district  there  was  the  possibility  that  the  fly  had  been  imported  in  his  baggage. 
Evidently  Glossina  palpalis  occurs  in  and  around  Wau  and  along  tbe  Sueb  River.  In  Wau 
itself  1  did  not  meet  with  Glossina  morsitans.  Here  trypanosomes  occurred  in  numbers 
of  cattle  and  transport  animals,  but  according  to  tbe  distribution  of  Glossina  morsitans  animals 
remaining  in  Wau  apjiarently  did  not  become  infected  with  Trypanosmna  pecaudi,  and  only 
contracted  this  form  of  tr\panosomiasis  if  they  were  taken  out  of  Wau  to  a  district  infected 
with  Glossina  morsitans.  Glossina  p)alpalis  occurring  in  Wau  were  either  there  in  insufficient 
nundters  or  were  incapable  of  transmitting  the  malady. 

At  the  hospital  at  Wbiu  numbers  of  cases  of  guinea  worm  were  admitted  for  treatment. 
Advantage  was  taken  of  this  to  conduct  some  experiments.  Cyclops  could  be  obtained  in  good 
numbers  in  the  pools  in  and  around  Wau,  and  these  I  infected  with  the  guinea  worm 
embiyos.  The  embryos  seem  to  enter  the  cyclops  “  tail  first  ”  by  first  penetrating  the  cuticle 
of  the  cyclops  with  their  sharp  extremities.  I  was  able  to  confirm  the  observations  of  Leiper 
that  after  the  embryo  had  completed  its  metamorphosis  and  become  quiescent  within  the  body 
of  the  cyclops,  addition  of  0  2  per  cent,  solution  of  hydrochloric  acid  killed  the  cj’clops  but  had 
the  opposite  effect  on  the  metamoiqjhosed  embryo,  which  began  to  wriggle  about  and  finally 
escaped  from  the  dead  Ijody  of  its  host,  thus  bearing  out  the  conjecture  that  man  becomes 
infected  by  taking  in  cj^clops  in  drinking  water,  the  experiment  with  the  acid  being  repeated  in 
tbe  stomach.  I  was  unfortunately  unable  to  feed  monkeys  on  infected  cj'clops  owing  to  tbe 
untimely  death  of  all  my  material. 

Trypanosomes  were  found  in  two  species  of  lizard  in  Wau,  and  two  interesting  pigmented 
intra-corpuscular  blood  parasites  also  in  lizards.  W^hile  in  Wau  all  my  men  had  malaria  at 
one  time  and  another  in  spite  of  the  administration  of  quinine  eveiy  tenth  and  eleventh  day. 
I  myself  likewise  became  infected  at  this  place. 

Owing  to  an  unprecedented  fall  in  the  Jur  River  I  was  compelled  to  leave  Wau  earlier 
than  I  intended,  and  thus  much  of  the  work  1  had  in  hand  there  was  suddenlv'  cut  short. 
Tile  floating  laboratory  accordingly  commenced  to  drift  down  the  Jur  River  on  October  10. 

x\fter  much  difficulty,  caused  by  the  presence  of  the  sudd  in  the  Babr-El-Ghazal,  the  main 
Nile  was  reached  on  November  3,  and  Barboi  Wood  Station  on  the  evening  of  the  same  day. 

A  sta\'  of  about  one  month  was  made  at  the  Wood  Station,  and  then  a  short  trip  of  a  few 
days  was  taken  to  the  American  Mission  Station  at  Doleib  Hill  on  the  Sobat,  where  the  Shilluk 
cattle  were  dying  off  rapidly.  The  cattle  I  found  to  be  suffering  from  Trujianosonia  nanuni 
infection,  and  also  two  kinds  of  Piroplasma,  viz. :  Piroplasma  mutans  and  Piroplasma 
higeminum.  On  December  5  the  Sobat  was  left  for  Bor  on  the  Jebel  River,  which  was 
reached  on  December  10. 

During  my  stay  here  I  examined  large  numbers  of  cattle,  but  found  parasites  onlj* 
in  one,  viz.  a  cow,  which  was  passing  through  Bor  on  its  wav'  from  Uganda,  which  it  had  left 
two  days  before.  It  was  suffering  from  Trypanosoma  nanum  and  also  Piroplasma  mutans 
Trypanosoma  nanum  infection  would  thus  appear  to  be  of  extensive  distribution,  Ijeing  found 
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Fig.  33.  Part  of  Interior  of  Floating  Laboratory,  looking  towards  stern 


Fig.  34.  Part  of  Interior  of  Floating  Laboratory,  looking  towapp^  (anoi  r  view; 
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on  the  Sobiit,  in  the  Hahr-El-Ghazal  Province,  and  also  in  Uganda.  At  Bor  several  new 
hlood  parasites  were  found,  including  a  new  form  of  Piroplasma  in  the  zebra  mouse. 

On  January  31  the  floating  laboratory  travelled  North  from  Bor  with  the  object  of  revisiting 
the  Sobat.  A  stay  of  about  a  fortnight  was  made  at  the  Mission  Station,  too  short  a  time  to 
thoroughly  investigate  the  epidemic  then  prevailing  amongst  the  cattle.  I  found,  however, 
that  dogs  could  be  inoculated  with  T.  nanim,  though  rats  were  practically  always  refractory. 
The  infection  proved  fatal  to  dogs.  I  was  unable  to  determine  the  transmitting  agent. 

At  Meshra-El-Eek,  at  Bor,  and  on  one  of  the  steamers  running  between  Khartoum  and 
Gondokoro,  I  saw  chickens  suffering  from  spirillosis.  It  would  appear  that  this  disease  of 
fowls  is  very  widespread  throughout  the  Sudan.  In  a  guinea  fowl  which  died  I  found  the 
peculiar  intra-corpuscular  bodies  described  by  Dr.  Balfour  in  the  present  volume  as  occurring 
in  the  blood  of  chickens  which  have  suffered  from  an  attack  of  spirillosis.  Dr.  Balfour  has 
found  that  these  bodies  are  derived  from  spirochtetes  which  have  penetrated  the  corpuscles. 
It  is  evident,  then,  that  guinea  fowl  are  susceptible  to  chicken  spirillosis.  At  Khartoum  and 
elsewhere  cattle  were  infected  with  sarcosporidia,  while  a  curious  eruption  of  white  nodules  on 
the  ears  of  a  wild  rat  was  found  to  be  due  to  one  of  the  sarcosporidia. 

The  return  journey  was  commenced  on  February  16,  and  after  a  few  days’  stay  in 
Khartoum  I  left  for  home,  reaching  London  on  March  22,  after  an  absence  of  a  year  and 
twenty-two  days. 

The  foregoing  is  a  brief  outline  of  the  course  taken  by  the  floating  laboratory  on  the 
Sobat  and  Jebel  and  in  the  Bahr-El-Ghazal  Province,  and  the  nature  of  the  investigations 
undertaken.  It  will  be  seen  that  these  are  of  a  general  nature,  the  length  of  stay  at  each 
place  being  too  short  for  thoroughly  investigating  any  one  point.  This  plan  was  adopted 
as  the  Sudan  is  a  comparatively  new  country,  and  it  was  desirable  to  investigate  the  dis¬ 
tribution  of  trypanosomiasis,  piroplasmosis,  and  other  similar  conditions.  In  the  following  pages 
will  be  described  in  greater  detail  the  results  I  have  obtained.  Before  entering  on  tins  part  of 
my  reijort  I  must  take  this  opportunity  of  expressing  my  indebtedness  to  all  those  who  have 
assisted  me  in  my  work  in  the  Sudan.  Wherever  I  have  travelled  on  the  Nile  and  wherever 
I  have  come  in  contact  with  them  I  have  found  the  Government  officials  most  willing  to  help 
me  in  every  way,  and  many  have  put  themselves  to  considerable  trouble  in  order  to  render  me 
assistance.  I  must  not  omit  to  mention  my  obligation  to  the  Staff  of  the  American  Mission 
on  the  Sobat,  wbo  did  much  to  facilitate  my  investigation  of  the  cattle  disease  before 
mentioned. 

My  tbanks  are  also  due  to  Doctor  Werner,  who  has  identified  reptiles  and  amphibia  ; 
Professor  Nuttall,  who  has  identified  ticks  ;  and  Mr.  Butler,  Director  of  the  Game  Preservation 
Department  in  the  Sudan,  who  identified  birds  and  small  mammals.  Doctor  Werner  has 
written  a  report  on  the  reptiles  collected  by  me,  and  this  is  included  in  the  present  volume. 
Dr.  Leiper,  Helminthologist  to  the  London  School  of  Tropical  Medicine,  has  described  the 
collection  of  lielminthes  {see  patje  1S7). 


Human  Conditions 
Dysentery 

While  at  Khartoum  and  later  at  Taufikia  I  conducted  some  investigations  on  the 
intestinal  amoebee  of  man.  On  no  occasion  was  I  successful  in  finding  an  amoeba 
corresponding  to  Schaudinn’s  Entamoeba  histolytica,  which  is  said  by  him  to  be  the  occasional 
cause  of  dysentery.  •\moebiE  corresponding  with  his  Entarnceba  coU  were  met  with  both  in 
dysentery  cases  and  in  cases  which  appeared  quite  normal.  Schaudinu  gave  certain 
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morphological  appearances  which  were  characteristic  of  these  ammbaj  and  liy  which  they 
could  be  distinguished  from  one  another.  I  found,  however,  that  in  healthy  individuals  the 
amoebsB  might  show  features  characteristic  of  Schaudinn’s  dysentery  amoeba,  Entamaba 
histolytica,  and,  vice  versa,  in  true  dysenteries  the  amoebae  might  correspond  completely  with 
Schaudinn’s  harmless  Entammba  coli.  It  is  fortunate  for  us  that  there  are  other  more  definite 
means  of  distinguishing  these  amoebae.  According  to  Schaudinn,  Entanueba  histolytica 
produces  cysts,  which  are  small,  measuring  only  3  to  in  diameter.  These  cysts  have  a 
tough  membrane  which  obscures  the  contents.  On  the  other  hand,  Entamceba  coli  produces 
cysts  having  a  diameter  of  about  14p.  The  membrane  enclosing  them  is  clear  and 
transparent,  so  that  the  contents  are  easily  visible.  It  is  quite  evident  that  the  differences 
between  the  cysts  are  such  that  they  can  be  readily  differentiated.  However,  I  have  been 
unable  to  discover  the  small  cysts  of  Entanueba  histolytica  in  any  dysentery  case  I  have 
examined.  I  have  repeatedly  found  the  cysts  of  Entamoeba  coli  in  both  dysentery  cases  and 
in  healthy  individuals.  Schaudinn  says  that  in  only  a  small  percentage  of  dysentery  cases  is 
Entamaba  histolytica  the  exciting  cause,  so  it  is  possible  that  I  have  not  examined  a  case  in 
which  this  amoeba  is  present.  The  presence  of  Entamceba  coli  in  dysentery  cases  is  only  to 
be  expected  when  it  is  known  that  it  may  also  occur  in  healthy  persons.  Its  presence  is  only 
accidental  and  has  no  bearing  on  the  course  of  the  disease. 

Schaudinn  described  in  detail  the  life-history  of  Entamceba  coli  and  the  development  of 
the  cysts.  I  have  shown  elsewhere  that  the  development  of  the  amoeba  living  in  the  intestine 
of  mice  follows  an  almost  identical  course,  so  much  so  that  it  seems  very  probable  that  the 
amoeba  of  the  mouse  and  that  of  man  are  identical,  and  possibly  also  the  amoebifi  of  other 
animals.  This  opens  up  the  question  of  domestic  animals  acting  as  alternative  hosts  for  the 
amoeba  found  in  the  human  intestine. 

I  have  not  been  able  to  trace  every  stage  in  the  development  of  the  cysts  of  Entamoeba 
coli  from  man  ;  but  I  have  seen  a  sufficient  number  of  different  stages,  and  these  correspond 
so  closely  with  Schaudinn’s  description  and  my  own  findings  in  the  case  of  the  amoeba  of  mice 
that  there  can  be  little  doubt  that  the  development  described  by  Schaudinn  is  the  correct  one. 

In  this  development  an  amoeba  becomes  freed  of  all  food  particles,  which  are  thrown  out 
from  the  body,  and  then  contracts  to  a  spherical  shape.  Around  this  spherical  mass  of 
protoplasm,  which  contains  a  single  nucleus,  there  forms  a  thick  gelatinous  covering  which 
quickly  contracts  to  a  tough  transparent  envelope.  The  single  nucleus  divides  into  two, 
and  within  the  tough  envelope  there  forms  a  thin  membranous  second  covering  to  the 
encysted  amoeba.  There  are  now  two  nuclei  situated  at  opposite  poles  of  the  cyst.  Each 
nucleus  now  divides  twice  to  give  off  two  reduction  bodies,  which  degenerate.  The  two 
remaining  nuclei,  which  are  now  smaller  and  poorer  in  chromatin,  divide  again,  so  that  there 
are  two  pairs  of  nuclei  lying  at  opposite  poles  of  the  cyst.  One  nucleus  in  each  pair  begins 
to  move  away  from  the  other,  which  remains  stationary.  The  moving  nucleus  of  each  pair 
crosses  over  to  the  opposite  side,  where  it  comes  in  contact  with  the  stationary  nucleus, 
finally  fusing  with  it.  In  this  way  there  is  brought  about  an  interchange  of  nuclear  material 
between  the  two  nuclei.  After  conjugation  a  stage  with  two  nuclei  is  again  reached. 
Each  of  these  nuclei  divides  to  produce  a  cyst  with  four  nuclei,  and  each  of  these  four  to 
give  eight  nuclei. 

At  this  stage  there  is  a  cyst  containing  a  single  mass  of  protoplasm  in  which  are  embedded 
eight  small  nuclei.  No  further  development  takes  place  till  after  the  cyst  has  escaped  from 
the  body.  These  cysts  can  withstand  drying,  and  could  be  carried  about  by  wind  and  water. 
When  taken  into  the  intestine  of  a  new  host  the  mass  of  protoplasm  within  the  cyst  divides 
into  eight  small  amccbiE,  which  escape  hy  the  rupture  of  the  cyst  and  so  infect  the  new  host. 

In  the  human  intestine  it  is  common  to  meet  with  cysts  containing  two,  four,  or  eight 
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nuclei.  These  are  merely  different  stages  in  the  development.  In  the  two-nuclei  stage  there 
is  often  contained  within  the  protoplasm  a  refractile  body  which  is  sometimes  so  large  as  to 
nearly  fill  the  cyst,  reducing  the  protoplasm  to  a  thin  layer.  This  body  was  referred  to  by 
Schaudinn,  and  I  have  met  with  it.  in  the  cysts  of  the  mouse  amoeba  and  also  in  the  cysts  of 
Eiitanuvba  coli.  As  development  proceeds  this  body  breaks  up  into  fragments,  which  appear 
to  shrink  hut  never  completely  disappeai'.  Cysts  of  an  amoeba  indistinguishable  from 
those  of  Entamo'ha  coli  1  found  in  the  intestine  of  a  monkey  which  died  in  the  Wellcome 
Eesearch  Laboratories  at  Khartoum. 

In  Fig.  35  are  shown  drawings  of  four  different  stages  of  the  cysts  of  Entavmba  coli 
which  were  met  with  in  the  examination  of  cases  at  the  military  hospital  at  Khartoum.  A 
represents  the  just  encysted  amoeba  with  the  gelatinous  covering  and  a  single  nucleus.  B 
is  the  next  stage  with  two  nuclei.  The  large 
refractile  body  referred  to  above  is  also  present. 

The  gelatinous  covering  has  contracted  to  a 
tough  transparent  envelope.  C  shows  the 
cyst  with  four  nuclei.  Between  the  stages  shown 
in  B  and  C  the  sexual  process  would  take 
place.  D  is  the  stage  wnth  eight  nuclei  and 
the  final  stage  of  development  before  escape 
from  the  body.  Further  development  of  these 
cysts  takes  place  when  they  are  eaten  liy  a  new 
host.  The  protoplasm  divides  into  eight  small 
amceb®,  which  escape  and  infect  the  intestine. 

Alalaria  was  found  in  all  parts  of  the 
Southern  Sudan.  The  types  most  frequently 
encountered  were  the  benign  tertian  and 
malignant  varieties.  Only  on  one  occasion  was 
the  quartan  parasite  seen.  At  Nasser,  on  the 
Sobat,  malaria  was  constant  among  the  small 
cliildren.  In  older  children  it  was  difficult  to  find,  while  in  the  adults  who  were  true  natives 
of  the  district  I  never  found  it.  In  adults  who  had  come  to  live  in  the  neighbourhood  from 
as  far  north  as  Khartoum,  malaria!  infection  was  common.  The  mosquito  which  was 
probably  the  carrier  of  malaria  at  Nasser  was  Myzomyia  nili,  as  it  occurred  in  large  numbers. 
Dissections  of  these  and  other  species  gave  only  negative  results.  Leprosy,  Mycetoma, 
and  Ainhum  were  seen  especially  at  Bor.  Lesions  resulting  from  Leprosy  and  Mycetoma  are 
illustrated  in  Figs.  36-38  on  page  131.  Syphilis  was  common,  and  in  several  cases  of  what 
appeared  to  he  secondary  syphilitic  eruptions  on  children  about  the  age  of  ten,  spirochietes, 
indistinguishable  from  Treponema  pallkliim,  were  found.  It  is  very  probable  that  such  cases 
of  syphilis  are  of  extra-genital  origin,  and  that  this  kind  of  syphilis  is  more  common  than 
one  imagines  in  such  countries  as  the  Sudan,  where  the  habits  of  the  people  lead  them  to 
crowd  together  into  a  small  space  for  sleep,  with  their  bodies  unprotected  by  any  covering 
from  contact  with  any  one  among  them  who  may  already  be  infected.  Attention  has  recently 
been  drawn  to  the  probability  of  a  similar  condition  existing  in  other  places. 

At  Nasser  a  remarkable  case  of  eosinophilia  was  seen  in  a  man  who  was  suffering  from 
a  chronic  skin  eruption  on  the  lower  half  of  his  body.  The  eruption  took  the  form  of  localised 
thickenings  of  the  skin,  causing  it  to  feel  hard  and  rough.  There  was  much  irritation,  as 
shown  by  the  constant  scratching  and  the  presence  of  scabs.  The  man  stated  he  had  suffered 
from  this  disease  for  six  or  seven  years.  What  the  nature  of  the  eruption  might  be  I  could 
form  no  opinion,  unless  it  was  some  kind  of  chronic  urticaria.  .■\n  examination  of  the  blood 


Fi$.  35 — Cyst  cf  '■  Entamceba  coli."  trom  u  case  m  the 
KhortouTQ  Uilitaxy  Hcspital. 

X  1 5U0  (Uifin 


Fig.  36.  Leprosy.  An/Csthetic  Patches 
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Fig.  37.— Mycetoma  of  Foot.  Early  Stage 
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Fig.  38.— Mycetoma  of  Foot.  Late  Stage 
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showocl  that  70'4  per  cent,  of  the  leucocytes  were  eosinophiles.  The  presence  or  otherwise  of 
ankylostomes  W'as  not  determined.  There  was  a  considerable  degree  of  ansemia.  In  the 
Bahr-El-Ghazal  a  case  of  hlackwater-fever  was  seen,  but  this  revealed  nothing  further  than 
the  presence  of  malarial  parasites  of  the  malignant  variety.  Guinea  worm  was  seen  at  several 
places,  and  is  more  fully  discussed  in  the  nest  section.  During  the  examination  of  the  stools 
of  cases  in  the  Military  Hospital,  Khartoum,  eggs  of  bilharzia  were  repeatedly  encountered. 
Both  the  terminal  and  lateral  spined  eggs  were  found. 


Dracontiasis 


Dracontiasis 
Guinea  Worm 


Plate  IX.,  figs.  1-7 


Guinea-worm 
infection 
common  at 
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Technique 
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At  Wau,  in  the  Bahr-El-Ghazal  Province,  cases  of  guinea  worm  infection  were  common, 
and,  owing  to  the  kindness  of  Capt.  M.  G.  Dill,  then  in  charge  of  the  Military  Hospital,  many 
cases  of  this  disease  were  at  my  disposal,  and  I  was  able  to  conduct  some  experiments  which 
confirm  the  results  obtained  by  Dr.  Leiper.  Further,  owing  to  a  new  method  of  fixation  and 
staining,  I  was  able  to  make  out  some  new  points  in  the  anatomy  of  the  guinea  worm 
embryos.  For  the  fixation  of  the  embryos  the  following  method  was  adopted.  The  active 
embryos  from  a  guinea  worm  were  placed  in  a  test-tube  containing  about  1  c.c.  of  normal  salt 
solution.  The  tube  was  then  nearly  filled  with  saturated  solution  of  corrosive  sublimate. 
This  killed  the  embryos  and  fixed  them  in  a  few  minutes.  The  contents  of  the  tube 
were  then  centrifugalised  for  about  a  minute  and  the  supernatant  fluid  removed.  Distilled 
water  was  added,  the  tube  gently  shaken  and  again  centrifugalised.  By  repeating  this 
process  four  or  five  times  nearly  all  the  sublimate  was  removed.  The  tube  was  then 
filled  with  70  per  cent,  alcohol  to  which  a  few  drops  of  iodine  solution  were  added.  The 
tube  was  left  standing  upright,  with  the  result  that  the  embryos  settled  to  the  bottom.  After 
five  or  six  hours,  the  fluid  was  removed  by  means  of  a  pipette  and  fresh  70  per  cent,  alcohol 
and  iodine  added.  After  this  had  acted  for  a  simitar  period  it  was  removed  and  70  per  cent, 
alcohol  alone  added.  To  this  was  added  one  drop  of  Delafield’s  haematoxylin  and  the  tube 
put  aside.  By  taking  out  a  little  of  the  sediment  from  time  to  time  the  progress  of  the 
staining  could  be  watched.  The  staining  of  the  embryos  is  slow,  owing  to  the  thick  cuticle 
which  covers  them.  It  first  commences  in  the  region  of  the  anus  and  of  the  gland-like  organ 
which  opens  near  the  anterior  end  of  the  body.  After  about  a  week  the  whole  embryo  is 
stained,  apparently  by  the  stain  gaining  entrance  by  the  natural  apertures  of  the  body.  If  the 
embryos  appear  not  to  stain,  another  drop  of  haematoxylin  can  be  added.  If  too  deeply 
stained,  differentiation  may  be  effected  with  70  per  cent,  acid  alcohol  by  removing  the  stain 
and  filling  up  the  tube  with  the  acid  alcohol,  allowing  the  embryos  to  settle  to  the  bottom 
and  examining  the  sediment  from  time  to  time.  When  differentiation  is  complete 
remove  the  acid  alcohol  with  a  pipette  and  replace  by  ordinary  70  per  cent,  alcohol. 
If  acid  alcohol  has  been  used,  a  drop  of  ammonia  solution  added  to  the  70  per  cent, 
alcohol  will  “  blue  ”  the  embryos.  By  adding  glycerine  to  the  contents  of  the  tube,  a  drop  at 
a  time,  the  embryos  may  he  thus  transferred  to  a  more  convenient  medium.  Between  each 
drop  the  tube  must  he  gently  shaken  and  allowed  to  stand  about  a  quarter  of  an  hour  before 
the  addition  of  another  drop.  The  glycerine  must  not  be  made  too  strong  nor  added  too 
rapidly,  or  shrinking  of  the  embryos  will  result.  Glycerine  added  to  about  25  per  cent,  will 
he  quite  sufficient.  In  this  medium  the  embryos  may  be  readily  examined  with  high  powers 
by  sealing  the  edges  of  the  cover  slips  with  paraffin  or  other  fixative.  This  method  has  the 


PLATE  IX 


Anatomy  of  Guinea  Worm  Embryo 

1.  General  anatomy  of  guinea  worm  embr3’o 

2.  Cyclops,  showing  entrj'  of  a  guinea  worm  embrj’o  on  left 

3.  Organ  opening  on  ventral  surface  near  anterior  end  of  bodj’.  Probably  developing  excretorj'  s)'stem 

4.  View  of  middle  region  of  bodj’,  showing  bod)'  and  gut-wall  and  space  between  these 

5.  Side  view  at  region  of  anus 

6.  Ventral  view  at  region  of  anus 

7.  Anterior  end  of  body 
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disadvantage  of  being  somewhat  tedious,  but  the  results  cannot  be  obtained  by  any  rapid 
method,  as  the  embryos  so  readily  shrink  and  staining  through  the  cuticle  is  difficult. 

Prepared  in  this  manner  the  following  points  can  be  made  out  (Plate  IX.,  fig.  1).  There  is  an 
alimentary  canal  opening  at  the  anterior  end  at  the  mouth,  and  on  the  ventral  surface  near  the 
posterior  end  in  a  distinct  anus.  The  opening  of  the  anus  is  a  transverse  slit  on  the  summit  of  a 
slight  elevation  (Plate  IX.,  figs.  6  and  (!).  The  anterior  part  of  the  alimentary  canal  is  narrow  and 
its  wall  and  the  body  wall  in  this  region  seem  to  be  contiguous.  Behind  this  the  canal  widens 
out  and  its  wall  is  much  thinner.  In  this  region  there  is  a  distinct  space  between  the  body 
wall  and  the  intestine.  This  cavity  is  not  lined  by  epithelium,  but  is  merely  a  space  between 
tbe  single  layer  of  cells  forming  tbe  body  wall  and  the  similar  layer  forming  the  wall  of 
the  intestine  (Plate  IX.,  fig.  4).  This  space,  which  is  not  a  true  coelom  hut  which  is  similar 
to  the  space  found  in  other  nematodes,  is  not  continued  behind  the  anus,  and  I  was  unable  to 
trace  it  forwards  round  the  oesophageal  portion  of  the  gut  (Plate  IX.,  figs.  5  and  6).  The  intestine  is 
tilled  with  some  granular  material,  which  is  often  seen  escaping  from  the  anus  and  which  stains 
a  deep  blue  with  the  hsematoxylin.  Near  the  anterior  end  on  the  ventral  surface  is  a  second 
opening  (Plate  IX.,  figs.  1,  3).  This  is  found  to  be  connected  with  an  elongated  granular  structure 
which  runs  backwards  for  some  distance  under  the  cuticle  and  which  stains  a  deejj  blue.  Often 
some  dark  staining  material  can  be  seen  escaping  from  the  opening.  Dr.  Leiper  informs  me  that 
this  is  probably  the  developing  excretory  system.  As  far  as  I  am  aware,  this  body  has  not  hitherto 
been  described.  The  pointed  tail  is  filled  with  a  solid  mass  of  cells  in  which  are  embedded  two 
spherical  structures  each  opening  by  a  distinct  pore  on  the  sides  of  the  body  just  behind  the 
anus.  Plate  IX.,  tig.  5,  shows  a  view  of  this  region  from  the  right  side  with  only  one  of  these 
bodies  in  view.  Its  opening  is  slit-like  and  often  wider  at  each  end  than  at  the  middle,  so  that 
it  reminds  one  of  an  elongated  figure  8.  Prom  the  ventral  surface  these  bodies  are  shown  in 
Plate  IX.,  fig.  fi.  I  was  unable  to  make  out  any  structure  in  these  bodies  apart  from  a 
granular  material. 


Ex2)ariments  with  Cyclops 

In  the  neighbourhood  of  Wau  cyclops  could  easily  be  obtained,  and  these  were  readily 
infected  with  guinea-worm  embryos  by  placing  them  in  a  watch  glass  together.  Prom  these 
observations  it  would  appear  that  the  embryos  gaiir  entrance  to  the  body  by  piercing  it  with 
their  sharp  tails,  as  a  result  of  their  characteristic  springy  movements,  in  which  the  body 
alternately  coils  up  and  straightens  out.  After  the  cuticle  of  the  cyclops  is  pierced  the 
continued  movement  of  the  embryo’s  body  completes  the  entrance.  It  must  be  stated  that 
in  no  instance  was  a  single  embryo  followed  through  the  whole  course  of  its  entrance,  but 
on  several  occasions  different  ones  were  seen  at  vai'ying  stages.  In  Plate  IX.,  fig.  2,  is  depicted 
a  cyclops  with  an  embryo  entering  in  this  manner.  This  is  a  drawing  made  from  a 
preparation  in  Canada  balsam,  so  that  there  cannot  be  any  doubt  that  the  embryo  has  in 
reality  perforated  the  cuticle  and  is  not  merely  lying  beneath  the  cyclops. 

After  entering  the  body  the  behaviour  of  the  embryos  was  exactly  that  described  by 
Dr.  Leiper.  In  about  six  or  seven  days  the  movements  of  the  embryos,  which  had  been 
diminishing  during  this  period,  ceased  altogether.  Apparently  the  number  of  embryos 
entering  each  cyclops  was  limited  only  by  its  capacity.  The  cyclops  frequently  died  from 
the  effects  of  their  infection.  When  the  embryos  had  reached  the  stage  of  quiescence  their 
activities  were  at  once  renewed  by  placing  them  in  '2  per  cent.  HCl  solution,  which  had 
the  effect  of  killing  the  cyclops  after  a  few  minutes.  The  movements  of  the  embryos 
increased  till  finally  they  ruptured  the  body  of  the  host  at  some  spot  and  escaped  to  the  exterior, 
where  they  remained  active  for  an  hour  or  more.  These  escaped  embryos  were  of  the  same 
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dimensions  as  the  original  ones  which  entered,  hut  they  were  altered  in  other  respects.  The 
same  organs  were  present,  but  the  long  pointed  tail  was  lost  and  replaced  by  what  in  side 
view  appeared  to  be  a  short  blunt  tail  terminating  in  two  lobes,  the  ventral  lobe  being  larger 
and  continued  further  back  than  the  dorsal.  Within  the  body  of  the  cyclops  I  was  not  able 
to  make  out  the  presence  of  any  membrane  or  sheath  enclosing  the  embryos.  These 
observations  confirm  in  every  essential  point  the  results  obtained  by  Dr.  Leiper.  I  was 
unfortunately  prevented  from  feeding  monkeys  with  infected  cyclops  owing  to  the  untimely 
death  of  all  my  material,  and  the  early  fall  in  the  -Tur  Eiver  which  necessitated  my  leaving 
Wan  earlier  than  I  had  intended. 

.\t  Nasser,  on  die  Sobat,  and  again  at  Bor,  on  the  Jebel,  I  saw  single  cases  of  guinea  worm, 
hut  these  gave  only  dead  embryos,  which  of  course  were  useless  for  experimental  purposes. 


Trypanosomiasis  in  Domestic  Animals 


Camels 

I  first  saw  trypanosomiasis  in  camels  returning  from  the  Bahr-El-6hazal  Pro\nnce  in 
April.  Four  camels  survived  to  return  to  Taufikia  out  of  about  seventy  which  had  left 
Khartoum  for  telegraphic  transport  three  or  tour  months  before.  After  leaving  the  river  the 
following  route  had  been  followed  in  the  Bahr-El-Ghazal  Province — Shektombi  to  Alyab, 
thence  along  telegraphic  line  to  M'volo,  from  there  to  Eumbek  and  back  to  the  river  at  Shambe. 
The  first  of  the  camels  died  at  Bufi  between  M’volo  and  Shektombi.  The  majority  died  at 
Shambe,  after  the  transport  work  was  finished.  What  information  I  could  get  as  to  the  biting 
flies  that  attacked  the  camels  was  too  indefinite  to  be  of  use.  Judging  from  the  four  camels 
that  survived  to  return  to  Taufikia,  three  of  which  revealed  trypanosomes  on  blood  examination, 
it  is  probable  that  all  the  camels  died  of  trypanosomiasis.  In  the  same  transport  the  donkeys 
and  mules  suffered,  but  to  a  less  extent.  Of  these  animals  about  25  per  cent,  died  probably  from 
the  same  cause.  I  was,  however,  unable  to  examine  any  of  the  surviving  donkeys  and  mules. 

The  much  higher  death  rate  among  the  camels  is  due  probably  to  the  fact  that  these 
animals  are  not  indigenous  to  this  part  of  the  Bahr-El-Ghazal  Province,  and  that  they  are 
brought  in  to  do  special  work  and  prove  to  be  highly  susceptible. 

The  country  consists  of  grass-land,  bush,  swamp,  and  river,  and  is  naturally  unsuitable 
for  camels.  The  death-rate  is  always  high,  but  the  camels  survive  long  enough  to  carry  out 
the  work  for  which  they  were  introduced.  Trypanosomiasis  in  the  case  of  these  animals  is 
of  quite  a  different  nature  to  the  trypanosomiasis  occurring  in  camels  in  countries  where 
camels  are  indigenous.  In  the  case  of  donkeys  and  mules — animals  which  are  commonly  seen 
in  this  part  of  the  Bahr-El-Ghazal — the  trypanosomes  found  in  the  blood  of  infected  animals 
are  of  the  Trypanosoma  pecaudi  type,  and  one  would  expect  that  camels  becoming  infected  in 
the  same  district  would  show  the  same  trypanosome.  In  the  case  of  the  camels  at  present 
under  discussion,  unfortunately,  no  experimental  animals  were  inoculated,  but  the  various  forms 
of  the  trypanosome  found  in  the  stained  blood  films  are  figured  in  Plate  X.,  figs.  10-14. 
IMorphologically  there  are  some  differences  between  this  trypanosome  and  the  forms  met  with 
in  the  blood  of  donkeys  (Plate  L,  fig.  1)  and  other  animals,  but  these  are  only  slight  variations. 
The  broad  forms  (Plate  X.,  fig.  12)  are  not  so  broad,  and  the  long  forms  (figs.  II  and  14)  have 
a  shorter  free  flagellum.  The  three  main  types  occur,  however,  in  both  cases — viz.,  the  small 
tadpole  forms  (fig.  10),  the  broad  forms  (fig.  12),  and  the  long  form  with  free  flagellum 
(fig.  14).  The  vacuole  situated  near  the  micronucleus  which  is  so  characteristic  of  the 
trypanosomes  as  they  occur  in  other  animals  is  found  here  also,  so  that  I  would 
suggest  that  the  slight  morphological  differences  are  merely  due  to  the  difference  in  the  host 
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and  that  this  trypanosome  is  in  reality  Trypanosoma  pccaudi  which  occurs  in  other  animals  in 
the  same  district.^ 


Donkeys  and  ^lules 

In  donkeys  and  mules  the  trypanosome  described  hy  Dr.  Balfour  in  the  Second  Eeport 
of  the  Wellcome  Eesearch  Laboratories  was  encountered  on  several  occasions.  I  first  saw  it  in 
a  donkey  at  Taufikia  which  had  come  down  from  the  Bahr-Bl-Ghazal  Province.  By  inoculation 
of  rats  I  was  able  to  keep  this  strain  of  trypanosomes  during  the  whole  time  J  was  in  the 
Sudan.  As  a  rule  the  animals  became  infected  in  five  or  six  days  and  lived  about  one  month 
after  infection.  On  no  occasion  did  I  find  a  rat  refractory  to  inoculation.  Through  all  these 
passages  the  trypanosomes  retained  their  original  form,  the  three  main  types  which  have  been 
mentioned  above  as  occurring  in  the  case  of  camels  seen  at  Taufikia  being  always  evident. 
The  majority  of  the  trypanosomes  are  of  the  two  types  described  by  Laveran,  but  in  addition 
there  occurs  also,  but  in  much  smaller  numbers,  a  short  form  very  much  like  T.  nanmn. 
This  form  may  be  no  more  than  12/i  in  total  length,  and  has  no  free  flagellum  or  one  that  is  very 
short,  is  indistinguishable  from  the  forms  of  T.  nanum,  and  corresponds  with  the  “  tadpole  ” 
forms  of  T.  dimorphon  described  by  Dutton  and  Todd  and  others. 

The  three  forms  that  I  have  met  with  are  : 

1.  Long  forms  resembling  T.  Evansi. 

2.  Forms  without  free  flagella  and  measuring  about  14p.  Nucleus  may  be  central  or 
anywhere  between  this  point  and  close  up  to  the  micronucleus.  Very  commonly  a  vacuole  is 
seen  lying  against  the  micronucleus.  The  membrane  is  very  wide,  the  total  width  of  body, 
including  the  membrane,  from  4  to  4’5/(.  Body  may  be  very  granular  between  the  nucleus 
and  flagellar  extremity. 

3.  Forms  with  no  free  flagella  or  ones  that  are  very  short,  nucleus  centrally  placed, 
undulating  membrane  little  developed.  Total  length  about  12  to  14/i.  Very  closely 
resembling  Trypanosoma  nanum. 

These  three  forms  have  been  mentioned  in  Dr.  Balfour’s  account  of  this  trypanosome. 
They  are  figured  in  Plate  I.,  figs.  1  and  3.  In  his  account  in  the  last  volume  of  the  Eeports 
Dr.  Balfour  inclined  to  the  view  that  this  trypanosome  was  T.  dimorphon  of  Dutton  and  Todd, 
but  he  is  now  of  the  opinion  that  it  is  more  probably  T.  pecaudi.  This  latter  view  is  in  all 
jirobahility  the  correct  one. 

The  distribution  of  Glossina  in  and  around  Wau  is  of  interest.  In  Wan  itself  I 
did  not  encounter  Glossina  morsitans,  but  Glossina  palpalis  occurred  regularly  in  small 
numbers.  On  the  Wau  river,  about  five  miles  from  Wau,  Glossina  morsitans  first  appeared. 
Animals  remaining  in  Wau  did  not  become  infected  with  trypanosomes,  hut  after  a  short 
trip  outside  Wau  they  frequently  became  infected.  A  mule  which  had  remained  perfectly 
healthy  in  Wau  for  a  year  or  more  was  taken  across  the  Wau  Eiver  for  two  or  three  days  and 
there  contracted  trypanosomiasis,  from  which  it  died  a  monih  later.  This  animal,  though  it 
was  stabled  with  other  mules  and  donkeys,  did  not  become  a  centre  for  a  general  infection- 
This  may  have  been  due  to  the  absence  of  Glossina  morsitans  in  Wau,  and  that  Glossina  palpalis 
was  unable  to  transmit  this  trypanosome  or  was  present  in  too  small  numbers.  Experiments 
with  Glossina  palpalis  and  infected  rats  gave  only  negative  results,  even  when  the  fly  was  fed 
on  a  healthy  rat  directly  after  feeding  on  one  whose  blood  was  swarming  with  trypanosomes. 

'  This  trypanosome  resembles  in  many  respects  T.  dimorphon  of  Dutton  anti  Todd  and  also  T.  pecaudi. 
The  identity  of  this  trypanosome  with  either  of  these  is  discussed  by  Dr.  Balfour  in  this  volume  of  the  Report, 
with  the  result  that  he  decides  for  the  T.  pecaudi  view.  In  my  account  I  shall  speak  of  his  trypanosome 
therefore  as  T.  pecaudi. 
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These  remaiks  have  reference  to  I'vypanoso'inci  pecciu/lL  It  is  interesting  to  renieniber  that 
positive  results  have  been  obtained  by  Eoubaud  and  Dutton,  Todd  and  Hanington  working 
with  Trypo/nosovi(i‘  dwwi'phon  and  Crlossinci  pulpalis.  TTypanosovid  ticinuvi,  which  occurs 
regularly  in  Wau  and  is  responsible  for  the  death  of  large  numbers  of  donkeys,  belongs  to 
another  category.  In  its  transmission  Glossina  may  have  no  share,  as  the  trypanosome  is 
found  in  districts  where  the  fly  is  never  seen. 

Trypanosoma  nanum  was  named  and  described  by  Laveran  from  films  sent  to  him  by 
Dr.  Balfour  in  1905.  The  appearances  of  this  trypanosome  in  the  fresh  blood  have  been  well 
described  by  Dr.  Balfour  in  the  last  volume  of  the  Eeports,  and  the  stained  specimens  by 
Laveian.  Fiom  examination  of  a  large  number  of  specimens,  I  should  say  there  are  two 
main  types  of  this  trypanosome  ; 

1.  Forms  measuring  from  10  to  15/i  with  no  free  flagellum,  undulating  membrane  straight 
and  difficult  to  bring  out  in  stained  specimens— resemble  tadpole  forms  of  T.  dimorphon. 

2.  Forms  measuring  about  20//,  5//  of  which  are  taken  up  by  the.  free  flagellum. 

Between  these  two  tj-pes  are  intermediate  forms.  All  these  are  shown  at  Fig.  39. 

These  findings  correspond  closely 
with  the  descriptions  of  this  try¬ 
panosome  by  Dr.  Balfour  and  Prof. 
Laveran. 

I  came  across  this  trypanosome 
in  cattle  on  the  Sobat  at  the 
American  Mission  Station,  in  cattle 
at  Wau,  in  the  Bahr-El-Ghazal 
Province,  and  at  Bor  in  a  dying 
cow  which  had  left  Uganda  two  days 
before.  The  condition  of  this  cow 
does  not  admit  of  the  possibility  of 
its  having  been  infected  after  enter¬ 
ing  the  Sudan.  Trypanosoma  nanum 
has,  therefore,  a  wide  distribution 
through  the  Southern  Sudan  and  even  into  Uganda.  Further  observation  will  probably 
extend  the  limits  of  its  distribution. 

A  trypanosome  resembling  T.  nanum  was  found  by  Dr.  Balfour  in  mules,  and  mentioned 
by  him  in  the  Second  Eeport  {page  172).  This  trypanosome  I  found  in  mules  at  Wau, 
and  also  in  donkeys  at  the  same  place.  I  think  there  can  be  little  doubt  that  this 
trypanosome  is  identical  with  T.  namim  of  cattle.  The  disease  produced  in  cattle  and  in  the 
donkeys  and  mules  is  the  same — viz.,  a  slow  wasting,  ultimately  ending  in  death.'  The 
trypanosomes  are  never  very  numerous  in  the  blood,  there  being  rarely  as  many  as  one 
trypanosome  to  every  three  or  four  fields  of  the  microscope.  More  usually  it  takes  several 
minutes’  search  on  a  stained  film  to  find  a  single  example.  In  all  these  animals  the  trypanosomes 
have  the  same  characters,  and  further  inoculation  of  rats  from  either  cattle  or  donkeys 
is  practically  always  followed  by  negative  results.  Fifteen  rats  were  inoculated  either  from 
cattle  or  donkeys  infected  with  the  small  trypanosome,  and  in  only  one  case  (from  a  cow)  was 
an  infection  produced,  and  that  after  sixteen  days’  incubation  period.  This  rat  unfortunately 
died  unexpectedly,  and  the  strain  was  lost.  From  mules  rat  inoculations  were  not  made,  but 
Dr.  Balfour  has  been  able  to  carry  on  a  strain  from  a  mule  by  inoculation  in  gerbils.  From 
a  heifer  suffering  from  this  disease  on  the  Sobat  I  inoculated  two  young  dogs.  One  of 


T.  nariuvi  of 
cattle 


Form  with  free 
flagellum 


The  short 
trypanosome 
of  mules 
probably 
T.  nafium 


Recovery  can  certainly  take  place  in  the  case  of  cattle. — A.B. 
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T.  nanum 
probably  not 
a  form  of 
T.  di?norpJion 


T.  nanum 
a  distinct 
species 


these  became  infected  in  twelve  days  and  the  other  in  fifteen  days.  These  two  dogs  were  left 
at  the  Wellcome  Laboratories  when  I  returned  to  England.  One  died  later  from  the  infection, 
while  the  other  perished  in  the  fire  which  broke  out  at  the  Laboratories.  From  one  of  the 
infected  dogs  a  gerbil  was  inoculated  by  Dr.  Balfour,  with  a  positive  result.  It  will  thus  be 
seen  that  positive  results  have  been  obtained  in  gerbils  by  Dr.  Balfour  by  inoculation  from 
the  mule  and  also  from  the  dog  which  had  been  infected  with  trypanosomes  from  a  cow.  It 
would  appear  that  rats  are  resistent  to  inoculations  with  Trypanosoma  nanum,  while  dogs  and 
gerbils  are  susceptible.  From  the  evidence  brought  forward,  I  think  it  is  clear  that  the  small 
trypanosome  found  in  mules  and  donkeys  in  the  Bahr-El-Ghazal  Province  is  no  other  than 
Trypanosoma  nanum. 

In  their  paper  entitled  “  Cattle  Trypanosomiasis  in  the  Congo  Free  State,”  Dutton,  Todd,  and 
Kinghorn,  in  discussing  T.  nammi,  say :  “  Is  it  not  possible  that  further  work  on  this  parasite 
may  show  that  it  is  merely  the  tadpole  form  of  T.  dimorphonl "  I  do  not  think  this  likely, 
for  T.  nan  am  in  the  Sudan  is  found  along  the  Sobat,  where  Glossiiia  does  not  occur,  while 
T.  pacaudi  is  only  found  in  Glossina-mfeoted  areas.  {T.  pecaudi  is  the  Sudan  representative 
of  T.  diniorphon.  The  two  may  be  merely  variations  of  one  trypanosome.)  The  symptoms 
produced  in  animals  by  T.  nanum  differ  from  those  produced  by  T.  pecaudi.  Animals 
artificially  infected  with  T.  nanum  (one  rat  and  two  dogs)  show  characteristic  small  trypanosomes 
in  their  blood.  There  is  no  tendency  for  the  trypanosomes  to  assume  the  T.  pecaudi  form  and 
vice  versa.  T.  pecaudi,  easily  inoculable  into  rats,  retains  its  characteristic  form  throughout  all 
passages.  It  must  be  remembered  that  T.  7ianum  does  occur  in  districts  where  T.  piecaudi  is 
found,  so  that  one  must  not  lose  sight  of  the  possibility  of  a  double  infection  ;  but  in  Wau 
donkeys  and  mules  remaining  in  or  near  the  town  became  infected  with  T.  namim  alone,  but 
the  same  animals  (uninfected  with  T.  nanum)  taken  to  a  Glossina  morsitans  district  at  once 
contracted  typical  T.  pecaudi,  from  which  they  rapidly  died.  It  is  possible  for  an  animal  to 
be  infected  with  T.  pecaudi  and  have  in  its  blood  the  tadpole  forms  of  this  trypanosome  while 
at  the  same  time  it  is  infected  with  T.  nanum.  In  such  a  case  the  tadpole  forms  of  T.  pecaudi 
would  be  indistinguishable  from  T.  nanum.  I  do  not  think  it  probable  that  T.  nanum  is  the 
tadpole  form  of  T.  dimorphon,  though  the  reverse  might  be  true  that  the  tadpole  form  of 
T.  dimorphon  is  really  T.  nanum.  In  a  district  in  which  both  these  trypanosomes  are  found 
confusion  of  the  two  must  occur,  at  least  sometimes.  From  my  observations  in  the  Sudan  I 
feel  convinced  that  T.  nanum  is  a  definite  entity  distinct  from  T.  pecaudi  or  T.  dimorphon. 

On  the  Sobat  I  conducted  some  experiments  to  determine  the  mode  of  transmission  of 
this  trypanosome,  but  owing  to  the  fact  that  I  did  not  discover  that  dogs  were  susceptible 
till  after  I  left  I  obtained  no  definite  results.  The  Sobat  cattle  are  not  liable  to  liites  from 
Glossina,  as  this  fly  is  not  found  here.  Various  Tahanidce,  Stomoxys,  Hippoboscidce  and 
ticks  {Tihipicephalus  sanguineus,  B.  evertsi,  Boophilus  australis,  Amblyomma  sp.)  attack  the 
animals.  Numbers  of  ticks  were  made  to  feed  on  rats  with  no  result,  but  this  is  hardly  to 
be  wondered  at  when  one  considers  the  resistance  of  these  animals  to  T.  nanum  inoculation. 
Experiments  with  gerbils  or  young  dogs  would  be  more  likely  to  give  results.  In  the  intestine 
of  ticks  and  Hippoboscidce  taken  from  infected  animals  trypanosomes  of  the  T.  nanum  type 
were  found,  but  these  only  in  small  numbers.  The  Tabanida,  chiefly  Tabanus  socius,  in  and 
around  this  district  are  infected  with  Ilerpetomonas.  liut  there  is  no  evidence  to  show  that  has 
any  bearing  on  the  trypanosome  question. 

At  the  Mission  Station  on  the  Sobat,  as  far  as  I  could  discover,  about  twenty-five  per  cent, 
of  the  cattle  had  died.  Many  of  the  cattle  were  suffering  from  Piroplasmosis  (P.  mutans  and 
P.  bicjeminum),  but  the  cause  of  death  seemed  to  be  the  trypanosome.  Asked  as  to  whence  the 
disease  had  come  the  natives  gave  very  contradictory  reports.  Some  said  the  ejiidemie  first 
commenced  on  the  Khor  Filus,  others  that  it  had  come  with  cattle  from  El  Oheid,  while  some 
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maintained  it  had  spread  from  Abyssinia.  At  Bor  I  examined  the  blood  of  a  large  number  of 
cattle  which  had  just  arrived  from  El  Obeid.  They  were  all  healthy,  and  no  trypanosomes 
were  found.  The  Piroplasmata  affecting  the  Sobat  cattle  are  figured  on  Plate  IV.,  figs.  4  and'5. 


Treatment  of  Trypanosomiasis 

A  certain  number  of  experiments  were  made  with  animals  suffering  from  trypanosomiasis 
and  one  of  the  colours  of  benzidine  (naphthalene-diamine-disulphonic  acid  273G  4-  benzidine) 
which  elsewhere  1  had  found  useful  in  treating  mice  artificially  infected  with  Trypanosoma 
dimorphon.  In  the  present  instance  the  animals  employed  were  mules  and  donkeys  which  had 
become  infected  naturally,  presumably  by  the  bite  of  Glossina  morsitans,  with  the  trypanosome 
which  is  probably  T.  pecaudi.  The  results  obtained  were  disappointing.’  In  no  case  did  the 
drug  bring  about  the  complete  disappearance  of  the  trypanosomes  from  the  blood,  though  they 
were  always  reduced  in  number.  Large  quantities  of  drug  had  to  be  given  in  solution  hypo¬ 
dermically  or  intra-muscularly.  One  gramme  dissolved  in  the  minimum  quantity  of  distilled 
water  was  given  at  each  injection.  This  quantity  caused  a  very  considerable  amount  of  oedema 
around  the  point  of  injection,  and  in  some  instances  abscess  developed.  Post  mortem  the 
animals  were  well  coloured,  in  spite  of  which  the  trypanosomes  had  not  disappeared  nor  was  it 
clear  that  the  life  of  the  animals  had  been  prolonged.  Similar  results  were  obtained  in  the 
case  of  rats  artificially  infected  with  this  trypanosome.  The  resistance  of  this  trypanosome  to 
the  benzidine  colour  in  question  is  in  favour  of  the  view'  that  it  is  distinct  from  T.  dimorphon. 


Treatment  of  Trypanosomiasis  by  ‘Soamin’ 

I  have  been  able  to  try  the  action  of  an  arsenic  preparation  recently  put  on  the 
market  under  the  name  of  Soamin.  The  composition  is  sodium  para-aminophenylarson- 
ate,  with  the  formula  Ci;H4.NH2.As0(0H)(0Na),5H.20.  These  experiments  were  conducted 
with  ordinary  wild  rats,  which  w'ere  inoculated  with  the  Sudan  trypanosome  (T.  peca^^d^) 
obtained  from  donkeys  and  mules.  This  strain  of  trypanosomes  would  infect  rats  about 
five  days  after  inoculation.  On  the  sixth  day  the  trypanosomes  were  generally  present  in  large 
numbers,  and  it  was  on  this  day  that  a  dose  of  the  drug  w'as  administered.  If  untreated 
the  rats  invariably  died  in  about  one  month  after  inoculation.  In  employing  the  drug  it 
W'as  soon  found  that  unless  perfectly  fresh  solutions  were  used  toxic  symptoms  were  produced. 
The  solution  generally  employed  was  that  of  1  grain  (0'064  gramme)  of  the  drug  in  5  c.c.  of 
distilled  w'aler.  The  drug  is  readily  soluble  in  cold  distilled  water,  but  warming  facilitates 
solution  and  does  not  appear  to  produce  any  alteration.  A  rat  could  endure  tw'o-tifths  of 
a  grain  of  the  drug  in  freshly  prepared  solution  (2  c.c.).  A.  solution  a  few'  days  old  became  of  a 
yellow  or  light  brown  tint,  and  of  this  2  c.c.  would  produce  toxic  symptoms  in  rats,  and 
frequently  kill  them.  On  one  occasion  i  c.c.  of  such  a  solution  killed  an  infected  rat. 

The  drug  was  used  on  ten  infected  rats.  The  “control”  untreated  rats  invariably  died 
from  the  results  of  their  infection.  It  will  be  seen  from  the  details  of  the  experiments  given 
below  that  three  of  these  rats  died  from  the  toxic  effects  of  the  drug  in  old  solutions  (Nos.  2,  3,  4). 
Of  the  remaining  seven  rats  two  died,  one  having  been  treated  three  times  and  the  other 
tw'ice,  while  five  were  permanently  cured.  One  of  the  five  suffered  from  relapse  after  the 
first  administration  of  the  drug,  but  w'as  cured  after  further  treatment. 

'  Professor  Mesnil  informs  me  that  Dr.  Bmiffard  has  experimented  with  this  colour  in  the  treatment  of 
animals  infected  with  T.  pecaudi  in  tlie  French  Sudan.  His  results  are  similar  to  those  recorded  here. 
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The  drug  in  all  cases  except  two  (Nos.  7,  8)  was  injected  under  the  skin  of  the  back. 
The  local  effects  of  inoculation  were  practicallj'  nil.  In  two  (Nos.  7,  8)  the  rats  were  made  to 
drink  the  drug,  which  is  quite  tasteless  in  solution.  By  giving  no  water  to  the  animals  for 
twenty-four  hours  the  required  quantity  of  solution  was  at  once  drunk  when  presented  to  them. 
The  results  were  satisfactory,  for  the  two  rats  thus  treated  were  permanently  cured.  It  would 
appear  from  these  cases  that  the  drug  is  just  as  potent  when  taken  by  the  mouth  as  when 
administered  subcutaneously.  One  rat  (No.  9)  was  treated  with  Atoxyl  subcutaneously,  with  a 
permanent  cure  as  result.  The  rat  employed  in  experiment  No.  1  remained  cured  for  four 
months.  It  was  then  re-inoculated,  and  became  infected  as  other  rats.  Later  it  died  of  this 
infection. 

From  the  limited  nature  of  the  experiments  it  is  impossible  to  pronounce  very  definitely  on 
the  results,  or  to  compare  the  action  with  that  of  Atoxyl.  If  it  be  found  that  the  administration 
by  the  mouth  is  as  sure  a  method  of  giving  the  drug  as  subcutaneously,  this  will  be  a  distinct 
advantage  over  Atoxyl.  Colonel  P.  J.  Lambkin,  R.A.M.C.,  has  recently  experimented  with 
Soamin  in  the  treatment  of  syphilis,  and  has  obtained  very  favourable  results  {British  Medical 
Journal,  Aug.  15,  190a).  He  has  found  this  drug  “  pieferahle  to  Atoxyl  ”  from  a  therapeutic 
point  of  view. 

At  present  it  is  impossible  to  say  much  about  the  action  on  trypanosomes,  but  I  am  now 
engaged  in  testing  it  on  the  trypanosomes  of  human  trypanosomiasis. 


Experiments  with  ‘So a min’ 


1.  Eat  (wt.  G5  grams) :  treated  Gth  day  :  large  infection  :  !  grain  Soamin  subcutaneously. 

Result — cured. 


This  rat  was  reinoculated  and  died  of  infection. 

2.  Rat  (wt.  1G7  grammes)  :  treated  Gth  day  ;  large  infection  :  |  grain  Soamin  subcutaneously 

(old  solution).  Result — died  with  toxic  symptoms  on  2nd  day. 

3.  Rat  (wt.  13G  grammes)  :  treated  10th  day  :  large  infection  :  §  grain  Soamin  subcutaneously 

(old  solution).  Result — died  with  toxic  symptoms  on  Gth  day. 

4.  Rat :  treated  Gth  day  :  large  infection  :  1  grain  Soamin  subcutaneously  (old  solution). 

Result — died  with  toxic  symptoms  on  same  day. 

5.  Rat :  treated  7th  day  :  large  infection  :  ^  grain  Soamin  subcutaneously. 

Result — relapse  after  20  days. 
Second  treatment  '  grain  Soamin  subcutaneously.  Result — cured. 

G.  Rat  (wt.  9G  grains) :  treated  Gth  day  :  large  infection  :  ),  grain  Soamin  subcutaneously. 

Result — cured. 

7.  Rat :  treated  Gth  day  :  large  infection  ;  !  grain  Soamin  in  solution  by  the  mouth. 

Result — cured. 

8.  Rat  :  treated  Gth  day :  large  infection  :  ?  grain  Soamin  in  solution  by  the  mouth. 

Result — cured. 

9.  Rat  (41  grammes)  :  treated  Gth  daj' :  large  infection  :  12'5  milligrams  Atoxyl  in  1  c.c. 

Result — cured. 


10.  Rat ;  treated  5th  day  ;  large  infection  ; 

I  grain  Soamin  subcutaneously — 11th  day  relapse. 
:J-  grain  Soamin  subcutaneously — 12th  day  relapse. 
}  grain  Soamin  subcutaneously — relapse  and  died. 

1 1.  Rat :  treated  5th  day  :  large  infection  : 

!  grain  Soamin  subcutaneously — 21st  day  relapse, 
grain  Soamin  subcutaneously — relapse,  died. 
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Tkypanosomes 
Trypanosoma  numidcB,  n.  sp. 

Host,  Guinea  fowl  {Numida  ptilorhynoha).  Locality,  White  Nile 
Plate  XVI.,  figs.  21-25  and  28 

In  the  section  devoted  to  the  consideration  of  the  Leucocytozoon  of  the  guinea  fowl  it  is 
mentioned  that  a  trypanosome  was  occasionally  encountered.  Prom  the  figures  (Plate  XVI., 
figs.  21-25,  and  28)  of  this  trypanosome  it  will  be  seen  that  two  types  are  found,  a  large  and  a 
small.  Some  trypanosomes  (fig.  28)  seem  to  hold  a  position  intermediate  between  these  two 
forms.  In  the  small  forms  there  is  a  certain  resemblance  to  the  trypanosome  of  the  Indian 
pigeon  described  by  Hanna.  The  non-fiagellar  end  is  very  much  drawn  out,  and  the  body  is 
relatively  wide.  The  total  length  of  some  of  these  small  forms  does  not  exceed  35/(. 

The  larger  forms  resemble  Trypanosoma  avivm  to  a  certain  extent,  Init  the  measurements 
vary. 

The  measurements  of  two  of  these  forms  are  as  follows  : 


8-4/. 

7'0/x 

Extremity  to  micronucleus. 

9-8// 

9'8/< 

Micronucleus  to  nucleus. 

4-2/< 

2'8/r 

Length  of  nucleus. 

18-2/( 

18-2/1 

Nucleus  to  extremity. 

5-6// 

70/1 

Flagellum. 

5-6// 

2-8/1 

Width  of  body  at  nucleus. 

For  this  trypanosome,  which  does  not  correspond  to  any  known  species,  I  suggest  the 
name  Trypanosoma  numidce,  from  its  host,  Numida  ptilorhyncha. 


Trypanosoma  mabuice,  n.  sp. 

Host,  Mabuia  qwinqnetceniata.  Plate  XIL,  figs.  13,  15,  16,  and  Plate  XV.,  figs.  7,  9,  11 

In  the  lizards  of  Wau  which  harboured  the  two  parasites  described  under  the  names  of 
Hcemogregarina  gracilis  and  Plasmodium  mabuice  there  occurred  also  a  trypanosome  which  was 
to  he  found  in  two  very  definite  forms.  One  of  these  forms  resembles  Trypanosoma  rotaiorium 
of  frogs  and  the  other  Trypanosoma  inopinatum  of  the  same  amphibian.  The  broad  form  is 
shown  in  Plate  XIL,  fig.  13,  and  in  drawings  from  life  in  Plate  XV.,  figs.  7,  9, 1 1.  The  figures  on 
Plate  XV.  are  from  a  single  trypanosome  in  varying  positions.  It  will  be  seen  that  the  body  of 
the  trypanosome  is  a  leaflike  portion  of  protoplasm  which  is  doubled  over  along  its  long  axis. 
One  side  of  the  body  is  undulatory  in  the  living  condition  and  represents  the  undulating 
membrane.  Along  the  border  of  this  membrane  runs  the  continuation  of  the  flagellum  as  in 
other  trypanosomes.  In  films  stained  by  Giemsa  stain  the  body  of  the  trypanosome  stains  a 
deep  blue  and  is  filled  with  dark  staining  granules.  There  is  a  free  flagellum  continued  along 
the  membrane  towards  the  opposite  end  of  the  body.  The  nucleus  and  micronucleus  are 
difficult  to  distinguish.  The  length  of  the  large  forms  is  roughly  30-40;/  and  the  breadth 
8'5;i,  but  owing  to  the  shape  of  the  body  measurements  are  difficult  to  make. 

The  small  forms  of  this  trypanosome  are  shown  in  Plate  XII.,  figs.  15  and  16.  They 
measure  20  to  25//  in  length  and  about  2  to  2'5//  in  breadth.  There  is  a  free  flagellum,  and 
the  non-flagellar  end  is  pointed.  The  flagellum  arises  from  a  micronucleus  situated  near  to 
the  pointed  extremity.  The  nucleus  is  near  the  mici'onucleus.  The  undulating  membrane  is 
fairly  straight. 

The  exact  relations  of  the  two  forms  of  trypanosome  met  with  in  these  lizards  have  not 
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been  determined.  It  is  possible  they  I’epresent  distinct  species,  or  they  may  lie  different 
stages  of  one  species ;  intermediate  forms  were  not  seen.  The  large  trypanosome  resembles 
Trjjpmiosoma  boueti  described  l.iy  Martin  from  Mdbuia  raddonii.  In  absence  of  evidence  to 
the  contrary  it  will  be  convenient  to  group  both  forms  together  as  two  types  of  one 
trypanosome,  for  which  I  propose  the  name  Trypanosoma  mabuice. 


Trypanosoma  varani,  n.  sp. 

Host,  Varanus  nilotiaos.  Varanus,  sp.  Locality,  Tautikia,  White  Nile 
Plate  XIII.,  figs.  11-13 

This  trypanosome  was  encountered  with  a  hasmogregarine  in  the  blood  of  the  Nile 
monitor  {Varanus  niloticus),  and  from  the  same  locality  in  another  species  of  Varanus  which 
is  to  be  found  inland  away  from  the  river  banks. 

In  the  fresh  blood  this  trypanosome  resembles  Trypanosoma  rotatorium  of  frogs.  The 
general  shape  of  the  body  is  that  of  the  letter  U.  The  undulating  membrane  runs  round  the 
convexity  of  the  bend.  The  movements  are  not  very  rapid,  and  consist  mostly  of  a  rotation 
with  little  progression  across  the  microscopic  field. 

The  appearance  in  stained  films  is  shown  in  Plate  XIII.,  figs.  11-13.  The  body  is  broad,  at 
its  widest  part  measuring  from  6-8p.  The  total  length  is  from  35-40/i.  The  non-flagellar  end 
is  long  and  pointed  and  continued  for  about  lop  beyond  the  micronucleus.  The  nucleus  is 
situated  at  the  bend  of  the  looped  body.  The  undulating  membrane  is  broad  and  wavy,  and 
its  margin  is  continued  as  a  free  flagellum  for  about  5-6p.  The  protoplasm  stains  deeply, 
showing  various  granules  and  vacuoles.  Both  in  the  living  state  and  in  the  stained  films 
the  looped  condition  of  the  body  is  maintained,  so  this  appears  to  be  the  permanent  shape  of 
the  parasite.  I  propose  the  name  Trypanosoma  varani  for  this  parasite. 

Trypanosoma  cliamceleonis,  n.  sp. 

Host,  Chamcelcon  gracilis.  Locality,  Wau,  Bahr-Ll-Ghazal  Province 
Plate  XIII.,  fig.  17 

This  trypanosome,  which  resembles  the  foregoing  in  many  respects,  differs  in  several 
points.  The  movements  in  the  fresh  blood  are  similar,  but  the  looping  of  the  body  is  not  so 
well  marked.  In  the  stained  films  only  one  good  specimen  was  found,  and  this  was  too  deeply 
stained.  It  is  reproduced  in  Plate  XIIL,  fig.  17.  It  will  be  seen  that  the  body  is  straighter  than 
in  Trypanosoma  varani,  and  the  non-flagellar  end  is  less  pointed.  The  position  of  the  nucleus 
and  micronucleus  was  obscured  by  the  dense  staining.  The  length  of  the  body  is  about  40/i. 
For  this  species  I  propose  the  name  Trypanosoma  chamceleonis. 

Trypanosoma  najee,  n.  sp. 

Host,  Naja  nigricollis.  Locality,  Eiver  Sobat 
Plate  XV.,  figs.  1  and  2 

This  trypanosome  was  only  met  with  in  the  fresh  l)lood.  prolonged  search  in  stained 
films  failed  to  reveal  a  single  example.  As  seen  in  the  wet  films  the  parasite  is  shown  at 
Plate  XV.,  figs.  1  and  2.  It  will  be  noticed  that  the  body  is  looped  in  a  characteristic  spiral 
manner.  This  form  is  retained"  in  all  the  movements  of  the  parasite.  In  moving,  the  body 
rotates  around  the  axis  of  the  spiral.  The  non-flagellar  end  extends  some  distance 
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beyond  the  commencement  of  the  undulating  membrane,  which  is  well  defined.  There  is 
a  free  flagellum.  As  far  as  could  be  judged  by  measurements  on  the  living  trypanosome  the 
total  length  of  the  body  was  about  50/j.  In  the  blood  of  tbe  same  snake  there  occurred  with 
the  trypanosome  a  haimogregarine  and  a  hiemocystidium,  which  have  been  described  at  another 
part  of  the  report.  For  this  trypanosome  I  propose  the  name  Trypaiiosovia  najee,  from  its  host, 
Naja  niijricollis. 


Trypanoaovia  avicularis,  n.  sp. 

Host,  Avic'itlaris  zebra.  Locality,  Bor,  Eivor  Jebel 
Plate  X.,  fig.  9 

This  trypanosome  occurred  in  large  numbers  in  the  same  zehra  mouse  in  which  the 
parasite  described  under  the  name  of  Babesia  avicularis  was  discovered.  In  many  respects 
this  trypanosome  resembles  Trypanosoma  duttoni,  but  there  are  differences  in  the  measurements 
of  the  two.  The  measurements  of  one  of  these  trypanosomes  are  as  follows  :  Non-flagellar  end 
to  micronucleus  4'2p,  micronucleus  to  nucleus  7'0/ii,  length  of  nucleus  nucleus  to 

flagellar  end  7'0/i,  flagellum  4‘2p  ;  wddth  at  nucleus  1'5/j.  Such  a  trypanosome  is  shown 
in  Plate  X.,  fig.  9.  The  non-flagellar  end  is  fairly  long,  the  micronucleus  is  large,  and 
undulating  membrane  straight.  These  trypanosomes  were  only  seen  in  the  stained  films, 
and  no  inoculation  experiments  were  made. 

Trypanosoma  acomys,  n.  sp. 

Host,  Acomys,  sp.  (Spiny  Mouse).  Locality,  Taufikia,  White  Nile 
Plate  X.,  figs.  17-19 

This  trypanosome  is  found  in  several  forms.  One  form,  which  is  the  common  type, 
resembles  the  trypanosome  just  described  as  T.  avicularis  in  size,  but  differs  in  the  arrange¬ 
ment  of  the  nucleus  and  micronucleus  (fig.  17).  The  flagellum  is  longer.  In  addition  to 
this  type,  which  measures  about  25/j  in  total  length,  there  are  some  much  larger  forms 
measuring  up  to  50/i  in  length  (fig.  19).  These  have  the  non-flagellar  end  much  elongated 
beyond  the  mieronucleus,  while  the  nucleus  is  nearer  the  flagellar  than  the  non-flagellar  end  of 
the  body.  Such  trypanosomes  are  probably  multiplication  forms.  Irregular  forms  are  also 
met  with  (fig.  18).  In  the  irregularity  of  structure  this  trypanosome  reminds  one  of  T.  lewisi, 
but  it  evidently  differs  from  this.  It  resembles  T.  duttoni,  but  differs  from  it  in  the  presence 
of  the  very  large  forms  and  in  other  features. 

Trypanosoma  meyaderma,  n.  sp. 

Host,  Meyaderma  frons.  Locality,  Bor,  .lebel  Hiver 
Plate  X.,  fig.  16 

A  trypanosome  which  appears  to  differ  from  any  hitherto  described  species  was  encountered 
in  a  bat  at  Bor.  This  trypanosome  is  peculiar  on  account  of  its  large  size,  40/j,  and  its 
much  elongated  non-flagellar  end,  which  is  drawn  out  to  a  fine  whip-like  process.  The 
movements  in  the  fresh  blood  are  not  as  active  as  those  of  T.  lewisi,  though  suflicient  to  enable 
the  parasite  to  move  across  the  field  of  the  microscope.  The  measurements  of  a  typical 
example  are  as  follows:  non-flagellar  end  to  micronucleus  ll'2/i,  micronucleus  to  nucleus 
7‘0/x,  length  of  nucleus  2-8p,  nucleus  to  flagellar  end  1P2^(,  flagellum  8’4/( ;  width  at 
nucleus  3-3'5p..  This  trypanosome  was  found  in  half  the  bats  examined.  The  infection  was 
never  very  large. 
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Trypanosoma  lewisi 
Plate  X.,  tig.  15 

Trtipanosoma  lewisi  was  met  with  in  rats  from  various  parts  of  the  southern  Sudan.  These 
rats  were  all  of  the  genus  Mus.  In  one  case  inoculation  of  a  small  mouse  (?  young  rat)  from 
another  rat  infected  with  the  trypanosomes  of  the  donkey  produced  in  three  days  an  enormous 
infection  of  T.  lewisi.  In  this  animal  all  the  reproductive  forms  characteristic  of  this  trypano¬ 
some  were  found.  In  Plate  X.,  tig.  15,  is  depicted  a  form  which  is  interesting,  as  it  shows  very 
clearly  the  connection  of  the  tiagellum  with  micronucleus.  Each  mioronucleus  consists  of 
two  parts,  a  chromatic  and  an  achromatic  part.  It  appears  as  if  the  micronucleus  is 
spherical,  and  the  half  of  this  sphere  nearest  the  nucleus  is  chromatic,  while  the  half  directed 
away  from  it  is  achromatic.  The  whole  micronucleus  seems  to  be  limited  hy  a  delicate 
memiu-ane,  which  stains  as  the  chromatic  portion.  The  flagellum  springs  from  the  outer 
surface  of  the  achromatic  hemisphere  and  is  directly  connected  with  the  membrane  limiting 
the  uiicronucleus.  The  tiagellum  terminates  at  the  surface  of  the  micronucleus  and  cannot 
be  traced  into  its  interior.  It  would  thus  appear  that  the  flagellum  is  in  some  way  related  to 
this  limiting  membrane.  Possibly  the  same  process  which  causes  the  formation  of  the 
membrane,  if  carried  on  actively  at  one  spot,  would  result  in  a  flagellum.  In  tig.  15  it  will 
be  noticed  that  connected  with  each  micronucleus  are  two  flagellum-like  25rocesses.  One  of 
these  terminates  at  the  surface  of  the  l)ody;  the  other  is  prolonged  as  a  free  flagellum. 
Whether  the  shorter  one  is  divided  off  from  the  longer  or  represents  a  new  flagellum  growing 
out  from  the  mioronucleus  cannot  be  stated.  Laveran  and  Mesnil  and  MacNeal  have  described 
the  connection  of  the  flagellum  of  T.  lewisi  with  an  achromatic  structure  which  lies  close  to  the 
micronucleus.  In  the  jn’esent  instance  the  achromatic  structure  is  jiart  of  the  micronucleus 
and  reminds  one  of  the  similar  body  seen  in  cultural  forms  of  the  jjarasite  of  kala-azar. 

Trypanosomes  in  Fish 

Trypanosomes  were  met  with  in  several  fish  from  the  Nile.  In  the  Farfou  fish  {Tilapia 
zillii)  they  were  constantly  present.  The  measurements  of  one  of  these  trypanosomes  was  as 
follows  :  Non-flagellar  end  to  micronucleus  P5p,  micronucleus  to  nucleus  13/i,  length  of 
nucleus  3p,  nucleus  to  flagellar  end  21/(,  flagellum  14/i,  width  of  body  at  nucleus  4p. 

Trypanosomes  were  foimd  in  the  Bagara  tish,  Gargur  fish,  Noke  fish  as  described  by 
Sheffield  Neave.  I  failed  to  find  trypanosomes  in  Polypterus.  There  are  several  species  of 
Gargur  fish  (llynodontis)  in  the 
Nile  and  each  is  infected  with  try¬ 
panosomes.  I  found  tryjjanosomes 
in  the  Garmoot  fish  {Glarias  anguil- 
laris)  rarely,  though  this  is  a  mud¬ 
feeding  fish  which  abounds  in  the 
Nile,  and  esjaecially  in  Lake  Ambadi 
on  the  Bahr-El-Ghazal.  Trypano¬ 
somes  were  also  seen  in  Ghrysich- 
thys  auratii,  and  finally  in  the 
curious  fish  Ophioeephalus  ohscu- 
rus  a  trypanosome  and  a  hsemo- 
gregarine  were  found  (Fig.  40, 

A  and  B).  This  trypanosome 
measures  40;i<  in  length  and  3-4;i  in  breadth.  The  flagellum  is  about  long  ;  mere  is  a 
large  micronucleus  situated  at  the  extreme  end  of  the]  body,  while  the  nucleus  is  behind  the 
middle  point  of  the  body. 
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1-10,  15.  Herpdomonas  OF  Tahanus  socius 

1.  Large  globular  form  with  free  flagellum 

2.  Small  free  Ilerpetomonas 

3.  Resting  form  with  two  nuclei  .and  dividing  mtcronucleus 

4.  Rosette  with  one  free  form  with  long  flagellum 

5.  Rosette  with  larger  forms  than  in  4 

6.  Free  form  with  the  thin  membrane-like  later.al  expansion  of  the  body 

7.  Very  small  rosette 

8.  9.  Two  free  forms 

10.  Large  rosette  of  elongated  forms.  Many  of  these  show  the  same  lateral  membrane  that  was  seen  in  the  parasite  at  6 
15.  Section  of  gut  of  Tabantts  sochts.  Fixed  in  Flemming’s  solution,  stained  with  Iron  Hncmatoxylin  and  Eosin.  Shows 
the  arrangement  over  the  surface  of  the  gut  of  the  Herfietontonas 
11-14.  Various  forms  of  the  //crptiomonas  from  Myzomyia  nili 
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Trypanosomes  in  Toads.  Plato  III.,  fig.  2 

In  the  common  toad  of  the  Sudan  {Bufo  regularis)  trypanosomes,  hiemogregarines, 
and  filariiB  were  common.  The  trypanosomes  were  of  several  types,  which  may  all  he 
developmental  stages  of  one  trypanosome. 

1.  Leaflike  trypanosomes  resembling  T.  rotatorimn. 

2.  Large  trypanosomes  up  to  70//  in  length  and  about  5-6//  wide. 

3.  Very  narrow  trypanosomes  about  30/t  long  and  I'5//  wide.  The  nucleus  and 
micronucleus  are  close  together  at  the  junction  of  the  anterior  and  middle  thirds  of  the  body. 
There  is  a  free  flagellum.  The  presence  of  a  trypanosome  and  haemogregarine  in  this  toad 
has  been  noted  by  Dutton,  Todd  and  Tobey. 


Flagellates  in  Biting  Flies 

T  A  H  A  N  I  n 

Plate  XL,  figs.  1-10,  15 

As  already  mentioned.  Dr.  Balfour  and  I  found  in  the  intestine  of  Tahanus  socius,  the 
Seroot  fly,  a  flagellate  of  the  genus  Herpetomonas.  On  the  journey  up  to  Taufikia  from 
Khartoum  these  flies  came  into  the  floating  laboratory  in  large  numbers,  attacking  both  men 
and  animals.  As  this  fly  is  most  persistent  in  its  attempts  to  suck  blood,  we  thought  it  of 
interest  to  make  dissections  of  the  gut.  As  a  result  of  these  enquiries  we  found  that,  roughly, 
about  one  fly  in  every  fifty  harboured  the  above-named  flagellates  in  its  gut.  At  Taufikia,  on 
the  Sobat,  and  at  other  places  in  the  Sudan,  I  continued  the  dissection  of  these  flies  and  also 
other  species.  At  Nasser,  where  Tahanus  socius  occurred  in  abundance,  I  found  a  much  larger 
percentage  of  flies  infected.  Here  it  was  not  unusual  to  meet  with  the  Herpetomonas  in  every 
third  fly  examined.  At  Nasser,  four  other  species  of  Tabaims  were  examined.  These  were 
T.fasciatus,  T.  biguttaius,  T.  africanns,  and  T.  par,  hut  only  in  two  of  the  last-named  species  were 
Herpetomonas  found.  Later  in  the  year,  in  the  Bahr-El-Ghazal  Province,  Herpetomonas  was 
discovered  in  other  species,  viz.  T.  ditceniatus,  T.  africanns,  T.  fasciatus,  T.  gratus,  T.  virgatus, 
so  that  altogether  seven  species  of  Tahanus  were  found  to  be  infected  with  this  flagellate.  In  all 
these  flies,  as  far  as  could  be  determined  by  examination  of  the  fresh  and  stained  specimens,  the 
J/erpetoMOwas  belonged  to  one  species.  In  the  majority  of  flies  the  flagellate  was  in  the  resting 
condition  and  attached  to  the  lining  of  the  gut.  It  was  never  found  as  far  forwards  as  the 
stomach,  and  mostly  in  the  gut  behind  the  Malpighian  tubes.  In  only  a  few  instances  were 
free  motile  forms  seen,  and  these  in  the  portion  of  gut  into  which  the  Malpighian  tubes  opened 
or  just  posterior  to  this  part.  When  only  resting  forms  were  present,  as  was  generally  the  case, 
it  was  found  that  the  nearer  the  Malpighian  tubes  the  more  did  these  forms  resemble  the  free 
forms,  and  conversely  the  nearer  the  anus  the  more  did  they  approach  to  the  stage  of  encyst- 
ment.  In  the  hindermost  portion  of  the  gut,  small  bodies  of  oval  outline  and  with  two 
chromatin  dots  at  one  end,  one  large  and  the  other  small,  were  frequently  seen.  These  are 
undoubtedly  the  encysted  forms  of  Herpetomonas,  which  are  destined  to  escape  to  the  exterior. 
Such  cysts  have  been  described  by  Prowazek,  Minehin,  and  others.  They  bear  some 
resemblance  to  the  encysted  forms  of  Hexamitus  from  the  gut  of  mice  (Wenyon). 

A  section  of  the  gut  in  the  neighbourhood  of  the  Malpighian  tubes  is  figured  on  Plate  XI., 
fig.  15.  It  will  he  seen  that  the  whole  surface  of  the  gut  is  lined  with  Herpetomonas  attached 
by  their  flagellar  ends.  Various  forms  of  these  parasites,  as  seen  in  films  stained  with  Giemsa 
stain,  are  shown  in  Plate  XI.,  figs.  l-IO.  It  will  be  evident  from  the  figures,  which  are  all  drawn 
to  one  scale,  that  there  is  a  gi’eat  variation  in  the  size  of  both  the  free  and  resting  forms. 
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Typical  free  forms  are  shown  at  figs.  4,  6,  8,  9.  The  body  is  elongated  and  blunt  at  either  end. 
The  micronucleus  is  not  far  from  the  macronucleus,  and  there  is  a  free  flagellum.  Never  were 
true  trypanosome  forms  seen  nor  forms  with  the  microuucleiis  on  the  non-flagellar  side  of  the 
macronucleus.  In  some  cases  (figs.  2,  6,  10)  one  side  of  the  parasite  was  evidently  thinner 
than  the  other,  and  this  had  the  appearance  of  an  undulating  membrane,  with  this  difference,  that 
the  flagellum  did  not  run  along  its  margin,  as  it  does  in  true  trypanosomes.  This  membranous 
lateral  extension  of  the  body  is  especially  well  shown  in  fig.  6  and  in  some  of  the  forms  in 
fig.  10.  It  will  be  noticed  that  this  extends  the  whole  length  of  the  parasite  ;  and  if,  for  instance, 
in  the  form  depicted  at  fig.  6,  the  flagellum  were  bent  backwards  and  attached  to  this  structure, 
the  appearance  of  a  true  trypanosome  would  be  produced.  Whether  this  structure  is  truly 
homologous  with  the  membrane  of  a  trypanosome  or  not  cannot  be  stated,  but  the  appearance 
gives  some  support  to  this  view.  In  the  resting  forms  the  body  becomes  contracted  to 
approach  the  spherical  and  the  flagellum  shortened.  Multiplication  in  this  stage  goes  on 
producing  the  rosettes  which  have  been  described  for  other  Herpetomonas.  The  individuals  of 
these  rosettes  vary  much  in  size  (Plate  XL,  figs.  4,5,  7,  10).  Each  rosette  appears  to  be  the 
product  of  one  Herpetomonas  which  has  attached  itself  to  the  gut  wall.  As  the  rosettes  increase 
in  size,  adjacent  ones  run  into  one  another,  till,  finally,  the  whole  gut  wall  is  covered  with 
a  layer  of  these  flagellates  and  the  condition  shown  in  Plate  XI.,  fig.  15,  is  produced. 

The  significance  of  these  Herpetomonas,  from  the  point  of  view  of  trypanosomiasis,  has 
been  discussed  above.  Several  attempts  were  made  to  infect  rats  by  inoculating  them  with 
a  citrate  emulsion  of  infected  gut  of  Tabanus  socius,  but  with  no  result. 

M  Y  z  o  M  Y I  .v  N  I  L  I 
Plate  XI.,  figs.  11-14 

Though  some  hundreds  of  mosquitoes  of  different  kinds  were  dissected  at  one  place  and 
another,  in  only  one  species  w'ere  flagellates  found.  This  was  in  one  Myzomyia  nili  at  Nasser, 
on  the  Sobat,  in  wfliich  a  species  of  Herpetomonas  was  discovered.  These  differed  from  the 
forms  found  in  the  Tabanidce  at  the  same  place  in  that  the  non-flagellar  end  of  the  body  w'as 
drawn  out  into  a  fine  pointed  extremity.  In  some  there  was  the  appearance  of  a  short 
membrane  (fig.  1-3).  Eesting  forms  occurred  as  well  as  free  forms,  and  these  were  either  pear- 
shaped  or  spherical.  None  of  the  forms  met  with  showed  the  true  trypanosome  structure. 

Gloss  IN. 4  P.4li>alis 

At  Wau  and  on  the  Sueh  river,  about  ten  miles  above  Wau,  twelve  Glossina  palpalis 
were  dissected,  but  no  flagellates  were  present  in  the  guts  of  these.  The  number  of  flies 
dissected  was  too  small  to  allow  of  any  conclusions  being  drawm. 

On  several  occasions  Hippoboscidee  and  Stomoxys,  taken  from  domestic  animals  infected 
with  trypanosomes,  revealed  these  parasites  in  their  intestines,  but  there  was  nothing  to  show 
that  their  presence  there  was  anything  more  than  accidental. 


Plasmodia 

Plasmodium  mabuim,  n.  sp. 

Host,  Mahuia  qiiinqueUeniata.  Locality,  Wau,  Bahr-El-Ghazal  Province 

Plate  XII.,  figs.  1-12,  14 

This  parasite  was  discovered  in  the  red  corpuscles  of  a  lizard  {Mahuia  qmnqueUeniala) 
which  was  very  common  in  and  around  Wau,  where  it  was  seen  either  in  the  grass  oi'  on  the 
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18-32. 


Hiemog7-egarhta  ^[raciliSy  n.  sp. 


1-0.  Various  amoeboid  forms  showing  relation  to 
nucleus  of  host-cell.  Male  gametocyte  in  2 

6.  Female  gametocyte 

7.  h'emale  gametocyte  and  amoeboid  form  in  one  cell 
8-10.  Amoeboid  forms  lying  round  nucleus 

11.  Schizonts 

12.  Female  gametocyte 

14.  Microgamete  showing  either  flagellum  or  membrane 
at  thicker  end 


13,  15,  16.  i'rypanosoma  mabuia!,  n.  sp. 

13.  Large  form  of  trypanosome 
15,  16.  Two  of  small  trypanosomes 

17.  Haemogregarine 


18.  Uninfected  red  cell  of  host 

19.  Small  round  form  of  hajinogregiu-ine 

20.  21.  Ha;mogregarines  encysted  in  red  cells 
22-24.  Young  schizonts  in  liver 

25.  Large  multinuc'ear  schizont  which  will  give  rise  to 

narrow  hasmogrcgarines  (micromerozoites) 

26.  Two  round  forms  of  haemogregarine  in  one  cell 

27.  Macromerozoites  from  liver 

28.  Schizont  which  will  give  rise  to  macromerozoites 

29.  Micromerozoites  from  liver 

30.  Developing  micromerozoites 

31.  Young  schizont  in  liver  cell 

32.  Cyst  containing  tangled  mass  of  micromerozoites 

and  residual  body 

22-26  and  27-32  are  from  sections  or  smear  pre¬ 
parations  of  liver  stained  by  Ilannatoxylin 
in  the  blood  plasma 
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red  stone  which  abounds  in  this  district.  The  parasite  in  question  occurred  in  the  blood 
with  two  other  parasites,  one  a  haemogregarine  and  the  other  a  trypanosome.  The  three 
parasites  were  quite  independent  of  one  another,  there  being  notbing  to  indicate  that  they 
represented  different  stages  of  any  one  parasite. 

The  parasite  to  he  described  here  resembles  in  many  respects  the  Plasmodium  {Proteosoma) 
of  birds.  It  is  a  pigmented  intra-corpuscular  parasite  of  tbe  red  cell,  and  is  found  in  three 
distinct  forms — viz.,  male  and  female  gametocytes  and  schizonts. 

The  youngest  forms  are  found  in  close  association  with  the  nucleus  of  the  red  cell,  and 
this  position  is  maintained  during  the  trophic  stage.  While  in  contact  with  the  nucleus  the 
parasite  is  very  amoeboid,  and  is  seen  as  numerous  pseudopodia  extending  from  the  nucleus 
into  the  body  of  the  red  cell  (Plate  XII.,  figs.  1,  5,  7-10).  In  many  of  these  stages  it  appears  as 
if  the  parasite  is  intra-nuclear  and  is  extending  pseudopodia  out  of  the  nucleus,  but  it  may  be 
that  the  nucleus  is  merely  surrounded  by  the  parasite,  which  occupies  this  position  for  some 
purpose  of  nutrition.  In  the  case  of  the  Plasmodmm  of  birds  a  similar  position  in  contact 
with  the  nucleus  is  often  observed.  At  this  stage  in  films  stained  by  Giemsa  stain,  the  parasite 
is  seen  surrounding  the  nucleus.  The  protoplasm  stains  a  faint  blue,  and  there  may  be  one 
or  more  cbromatin  granules  arranged  at  varying  places  in  the  body  of  the  parasite.  Pigment 
is  present  in  the  shape  of  fine  granules,  which  are  frequently  clustered  together  into  several 
groups  at  difi'erent  spots.  Such  forms  as  are  represented  in  Plate  XII.,  figs.  5,  9,  10,  may 
be  a  group  of  several  distinct  parasites  or  one  amceboid  parasite  surrounding  the  nucleus.  The 
presence  of  the  parasites  in  contact  with  the  nucleus  has  little  effect  on  this  structure,  apart 
from  a  slight  irregularity  in  its  contour.  In  staining  reaction  there  is  little  difference  from 
the  uninfected  red  cells.  In  the  fresh  blood  the  forms  associated  with  the  nucleus  show  very 
slight  amoeboid  movements.  In  no  case  was  so  great  a  movement  as  the  total  withdrawal  of 
a  single  pseudopodium  observed. 

.\s  has  been  mentioned  above,  some  of  these  forms  have  several  chromatin  granules.  Other 
forms  are  met  with  which  are  spherical  and  lying  away  from  the  nucleus.  Such  a  form 
is  represented  in  Plate  XII.,  fig.  II.  It  has  six  chromatin  dots,  and  the  body  of  the  parasite 
appears  to  be  undergoing  segmentation  into  six  merozoites.  These  forms  are  evidently 
schizonts.  Apart  from  these  amoeboid  forms,  which  appear  to  become  ultimately  schizonts,  are 
the  gametocytes,  male  and  female.  The  male  gametocytes  are  pale  staining  bodies  (figs.  2, 11) 
of  oval  contour.  They  occupy  one  end  of  the  red  cell  without  altering  the  shape  of  the  cell  or 
displacing  its  nucleus.  Granules  of  fine  pigment  are  scattered  through  the  body  of  the  parasite, 
or,  more  commonly,  arranged  in  clusters  at  the  periphery.  The  nucleus  is  a  group  of  chromatin 
granules  at  the  centre  of  the  gametocyte.  The  size  of  the  gametocyte  may  be  8'5p  by  5'5/i. 
Usually  it  is  a  little  smaller  than  this.  The  female  gametocyte  differs  little  from  the  male  except 
in  the  density  of  its  protoplasm,  which  consequently  stains  a  deeper  blue  (figs.  6,  7,  12).  In 
gametocytes  which  have  been  deeply  stained,  dark  red  masses  of  a  substance  resembling  the 
material  of  the  host- cell  nucleus  appear  on  the  surface  of  the  parasites.  These  dark  red 
staining  areas  occur  at  the  spot  where  the  pigment  grains  are  clustered  into  heaps  which  are 
quite  obscured  by  the  presence  of  this  substance.  It  is  only  present  in  deep  staining,  and 
what  its  nature  is  cannot  be  stated  unless  it  be  merely  a  deposit  of  red  stain  around  the  grains 
of  pigment  (Plate  XII.,  figs.  3,  6,  7,  12).  It  must  not  be  confused  with  the  several  chromatin 
clusters  seen  in  the  schizonts.  In  the  fresh  blood  the  gametocytes  are  verj'  sluggish 
and  show  little  movement.  In  vain  was  search  made  for  microgamelic  formation  in  the  fresh 
blood,  but  in  some  of  the  stained  films,  forms  which  were  undoubtedly  microgametes  were 
encountered.  A  microgamete  is  represented  in  fig.  14.  In  the  same  film,  spherical  extra- 
corpuscular  male  and  female  gametocytes  were  met  with,  so  that,  as  these  films  were 
made  from  a  lizard  some  two  hours  after  it  was  killed,  it  is  possible  that  microganietes 
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are  formed  from  the  male  gametocyte  in  much  the  same  way  as  in  the  case  of  the 
Plasmodium  of  Inrds.  The  microgametes  (fig.  14)  are  llagellum-like  portions  of  protoplasm 
which  are  slightly  tapering,  one  end  lieing  a  little  thicker  than  the  other.  They  are 
about  16-20^  in  length.  i\t  the  thicker  end  is  a  structure  which  is  either  a  membrane  or 
a  flagellum.  It  is  constantly  present  as  a  line  which  leaves  the  thickest  end  of  the  body  at  an 
acute  angle,  passes  towards  the  thinner  end  of  the  body  for  a  short  distance  Q-  of  length  of 
body),  and  then  joins  the  body  again.  It  might  be  interpreted  as  the  margin  of  an  undulating 
membrane  which  has  its  widest  part  at  the  thicker  end  of  the  body.  After  leaving  the  end  of 
the  body  it  always  curves  in  again  to  join  the  body,  and  this  is  more  in  accord  with  its 
interpretation  as  a  membrane.  After  joining  the  Ijody  again  it  cannot  lie  traced  any  further. 
Chromatin  is  distributed  irregularly  along  the  body  of  the  microgametes  as  in  other  Plasmodia. 
In  the  case  of  large  infections  about  one  corpuscle  in  every  field  (oljj.  oc.  4,  Zeiss)  is 
infected  with  this  parasite. 

This  parasite  was  present  in  about  half  the  lizards  examined.  It  always  occurred  with 
the  hoemogregarine  (Plate  XII.,  figs.  20,  21),  and  sometimes  with  the  trypanosome  (Plate  XII., 
figs.  13,  15,  16).  Douhle  infection  of  the  corpuscles  with  haemogregarines  and  this  parasite 
was  common.  For  this  parasite,  which  evidently  has  affinities  %vith  Plasmodium  of  birds, 
I  suggest  the  name  Pktsmodium  mahuiee. 


H  JE  M  O  P  R  O  T  E  U  S 

HfFinoproicns  agamce,  n.  sp. 

Host,  Agama  colonorum.  Locality,  Wau,  Bahr-El-Ghazal  Province 
Plate  XIII.,  figs.  1-10 ,  Plate  XV.,  figs.  12,  14 

This  parasite  was  discovered  in  the  blood  of  a  lizard  {Agama  colonorum)  at  Wau,  in 
the  Pahr-El-Ghazal  Province.  It  was  found  in  the  blood  of  several  lizards  examined  at  Wau, 
and  again  in  one  lizard  taken  at  Dem  Beshir  Wood  Station,  lower  down  the  Jur  Eiver. 
The  infection  was  never  a  very  large  one. 

In  the  fresh  blood  could  be  distinguished  several  types  of  parasite.  There  are  the 
small  immature  forms  of  various  shapes,  which  appear  as  white  transparent  areas  in  the 
corpuscle,  and  having  from  one  to  more  brown  pigment  grains.  The  grains  of  pigment 
increase  in  number  with  the  size  of  the  parasite.  There  is  a  general  tendency  towards  an 
elongation  of  the  body  of  the  parasite,  as  occurs  in  Halteridium  of  birds.  A  slow  change  in  the 
shape  of  the  parasite  takes  place,  and  there  is  a  corresponding  movement  in  the  pigment 
granules,  which  slowly  alter  their  position.  Definite  pseudopodia  do  not  appear  to  be  formed. 
The  smallest  forms  observed  are  oval  or  flame-shaped,  and  have  no  pigment  granules.  The 
largest  types  are  of  tw'o  varieties — male  and  female  gametocytes.  The  male  gametocyte  is  an 
elongated  or  sausage-shaped  body,  occupying  usually  one  end  of  the  cell  and  extending  round 
one  side  of  the  nucleus  towards  the  other  end  of  the  corpuscle.  Its  protoplasm  is  white  and 
very  feebly  retractile.  It  strikes  one  as  being  of  a  very  liquid  nature,  and  tliis  appearance  is 
intensified  by  the  rapid  streaming  of  the  coarse  pigment  grains.  The  female  gametocytes  are 
early  distinguished  from  the  preceding.  They  are  more  definitely  sausage-shaped,  though  one 
end  has  a  tendency  to  be  more  pointed  than  the  other.  The  protoplasm  of  the  female 
gametocyte  is  highly  refractile,  and  this  gives  it  a  greyish  colour,  which  appears  in  sharp 
contrast  to  the  white  colour  of  the  male  forms.  The  pigment  granules  in  the  female 
gametocyte  are  more  numerous  and  finer  than  those  of  the  male.  In  the  fresh  blood  no  forms 
could  be  distinguished  as  definite  schizonts. 
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1  -10.  H <rmo/.rotcus  a^'a/iier,  n.  sp. 

6.  Young  female  gamctocyie 

7.  Female  gametocj'te 

8.  .Schizont 

y.  10.  Young  forms 

for  inicrogamete  formation 


11-13.  I'rypattosoiiia  varani,  ii.  sp. 

17.  7'rj panosonta  chaniteUonis^  n.  sp. 

14-16.  Halteridium  of  Jabira  Crane  { Epippiorhyncfttts  sftu\^aU‘tisis) 
.Male  gametocyte  surrounding  nucleus 
M.ale  gametocyte  displacing  nucleus 
Female  gametocyte  surrounding  micleus 


18-20.  Curious  forms  of  HalteHdiuw  from  blood  of  H ypant hoi'ftis  showing  flagellum-like  prolong.ation  of  one  end 

21.  22.  Tj’pe  of  flaltn'idium  commonly  met  with  in  birds  in  the  Sudan 
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Fresh  blood  preparations  observed  for  several  hours  showed  no  change  other  than  the 
slow  movements  mentioned  above.  Eventually  these  ceased,  and  the  parasites  died.  Thinking 
that  as  these  were  parasites  of  cold-blooded  animals,  the  conditions  of  microgamete  formation 
might  differ  from  the  process  as  it  occurs  in  the  parasites  of  birds,  blood  was  mixed  with 
a  solution  of  sodium  citrate  acidified  with  citric  acid.  This  caused  the  male  gametocytes 
to  become  very  active.  The  granules  streamed  rapidly  about  the  cell,  and  the  whole  parasite 
contracted  to  a  spherical  body.  At  the  same  time  a  kind  of  revolving  movement  of  the  whole 
parasite  commenced,  and  this,  with  slight  changes  in  shape,  eventually  ended  in  a  rupture  of 
the  corpuscle  and  the  escape  of  the  parasite  to  the  exterior.  The  granules  of  pigment  now 
moved  more  rapidly  than  before.  The  parasite  remained  attached  to  the  broken-down  host¬ 
cell,  which  became  paler  owing  to  the  solution  of  its  haemoglobin  in  the  plasma.  After  the 
“  dance  ”  of  the  pigment  granules  had  gone  on  for  a  short  time,  microgametes  were  formed  to 
the  number  of  five.  These  remained  attached  to  the  body  of  the  parasite  and  lashed  about  for 
some  time,  finally  freeing  themselves  and  swimming  away  out  of  view.  The  whole  of  this 
process  closely  resembles  the  formation  of  the  microgametes  in  Jlcdtcridiimi  and  other  similar 
parasites.  In  the  case  of  the  female  gametoc.yte  there  was  a  change  in  shape,  the  parasite 
becoming  more  spherical.  On  no  occasion  did  I  see  the  gametocyte  leave  the  host-cell. 
Fertilisation  was  not  observed,  but  in  a  number  of  instances  two  small  bodies  were  seen  in 
the  corpuscle  near  the  parasite.  (Plate  XV.,  fig.  12.)  These  may  have  something  to  do  with 
the  maturation  of  the  female  gametocyte.  The  process  of  microgamete  formation  is  illustrated 
in  Plate  XV.,  fig.  14. 

Examination  of  stained  films  reveals  little  more  than  has  been  described  from  the  fresh 
blood.  The  different  forms  described  above  are  again  encountered.  The  nucleus  of  the 
parasite  varies  from  a  single  grain  of  chromatin  in  the  smallest  forms  to  a  group  of  chromatin 
grains  in  the  larger.  In  the  male  gametocyte  (Plate  XIII.,  figs.  1,  5)  the  chromatin  is  in 
the  form  of  fine  granules  distributed  about  the  middle  of  the  cell.  In  the  female  gametocyte 
(Plate  XIII.,  figs.  4,  7)  there  is  a  collection  of  granules  more  compact  than  in  the  male 
cell,  and  one  granule  is  frequently  seen  larger  than  the  rest,  just  as  occurs  in  the  female 
gametocytes  of  Halteridium.  It  will  be  seen  from  the  figures  that  the  female  gametocytes 
stain  a  deep  blue  colour,  while  the  male  gametocytes  stain  a  pale  blue  or  lilac.  Fig.  5  is  a 
male  gametocyte  contracted  to  a  spherical  body  prior  to  escape  from  the  host-cell.  The  young 
forms  are  shown  at  figs.  9,  10.  These  are  flame-shaped,  and  in  the  parasite  depicted  at 
tig.  10  is  seen  a  vacuole  which  is  frequently  met  with  in  these  young  stages.  The  dimension 
of  the  full-grown  gametocyte,  male  and  female,  is  generally  14/i  in  length  by  4p  in  breadth. 
The  red  cells  of  the  host  vary  from  13  to  18/i  in  length. 

Little  change  is  produced  in  the  red  cells  by  the  parasite.  The  nucleus  is  slightly 
displaced,  and  the  corpuscle  remains  unaltered  in  shape.  The  variation  in  the  measurements 
of  the  uninfected  red  cells  covers  any  alteration  in  size  of  the  corpuscle  which  the  parasite 
may  jn-oduce.  In  this  and  in  other  features  the  parasite  shows  marked  similarity  to 
Halteridium  of  birds. 

A  prolonged  search  through  the  films  revealed  a  few  forms  which  may  be  interpreted  as 
schizonts.  Two  such  forms  are  illustrated  in  Plate  XIIL,  figs.  3,  8.  They  have  the 
chromatin  scattered,  and  the  pigment  is  more  or  less  concentrated  at  the  centre.  They  look 
like  schizonts  preparing  for  schizogony,  but  in  no  instance  was  there  seen  a  parasite  which  had 
broken  up  into  merozoites.  Since  young  forms  are  frequently  encountered  in  the  blood  some 
form  of  multiplication  must  l)e  taking  place.  The  only  forms  met  with,  besides  the  j'oung  and 
full-grown  gametocytes,  are  these  bodies  with  several  cliromatin  granules.  It  is  possilfie  they 
represent  male  gametocytes  preparing  for  microgamete  formation,  but  the  size  of  the  parasite 
(fig.  3)  is  against  this  view.  Unless  these  are  schizonts.  we  must  assume  tliat  some  form  of 
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snakes  of 
the  Sobat 


multiplication  takes  place  in  the  internal  organs,  perhaps  after  the  manner  of  the  asexual 
multiplication  of  Ralteridimn  recently  described  by  Aragao.  This  is  the  first  time,  as  far  as  1 
am  aware,  that  such  a  parasite  has  been  noted  from  a  cold-blooded  host.  The  parasite  differs 
markedly  from  the  Ihemocystidium  descrilied  by  Simond  in  the  blood  of  the  fresh-water 
tortoise  in  India  and  by  Castellani  and  Willey  in  Ilemidactylus  leschenaultii,  from  the  same 
country.  It  differs  also  from  the  similar  parasite  described  by  Laveran  from  Testudo  pardaiis 
of  South  Africa.  The  affinities  of  this  parasite  are  evidently  with  those  of  Ualteridmm, 
from  which  it  differs,  however,  in  the  shape  of  the  gametocytes  and,  perhaps,  in  the  fineness 
of  the  pigment  grains.  This  latter  feature,  however,  is  very  variable  in  different  species  of 
Haltcridiuiu.  I  suggest  for  this  parasite  the  name  Hcemopruteus  aganue,  from  its  host  Againa 
colonoriim. 


H  A  L  T  E  E  I  D  l  U  JI 

Plate  XIII.,  figs.  14-16,  18-22 

Halteridium  {Ilamoproteus  daiiilnvshi)  was  met  with  in  a  number  of  birds.  The 
parasites  differ  according  to  the  host,  and  probably  do  not  all  belong  to  one  species.  In  the 
Jabira  crane  {Epippiorhijnchtis  senegalemis)  a  large  variety  was  encountered.  This  is  figured 
in  Plate  XIII.,  figs.  14-16.  The  gametocytes  fill  the  cell,  either  by  completely  surrounding  the 
nucleus  (fig.  16),  or  by  displacing  the  nucleus  to  the  side  of  the  corpuscle  (tig.  15).  The  female 
gametocyte  is  shown  in  fig.  16,  the  male  in  figs.  14,  15.  Flagellation  occurred  very  readily. 
The  male  gametocytes  have  coarse  pigment,  while  the  female  have  fine  pigment.  It  will  be 
readily  seen  that  this  species  differs  from  the  type  figured  at  Plate  XIII.,  figs.  21,  22,  which  is 
the  form  usually  met  with  in  birds.  This  species,  or  species  not  readily  separated  from  one 
another,  occurs  in  the  common  sparrow'  of  the  Sudan  {Hypanthoriiis  taiiiopterus),  in  the  guinea 
fowl  (Numidap)tilorhyncha),  in  the  northern  crowmed  crane  {Balcarica  cecilicB),  in  the  white-faced 
owd,  the  Marabou  stork, and  other  birds.  A  curious  appearance  (Plate  XIII.,  figs.  18-20)  was  noted 
in  the  case  of  the  Halteridium  of  a  sparrow.  One  end  of  the  parasite  was  drawn  out  into  a  fine 
process  which  reminded  one  of  a  flagtdlum.  This  W'as,  however,  more  a  fine  pseudopodium  than 
a  flagellum,  as  the  staining  characteristic  of  a  flagellum  w'as  not  present.  Possibly  it  is  produced 
in  the  process  of  development  which  takes  place  when  the  blood  is  removed  from  the  host,  and 
is  brought  about  by  the  contraction  of  the  gametocyte  to  a  spherical  form.  It  was  only  found 
in  the  case  of  the  female  gametocytes.  These  resemble  some  of  the  figures  given  by  Schaudiun 
of  the  development  of  the  trypanosome  into  the  Ualteridmm,  but  there  is  nothing  to  show’  that 
there  is  anything  more  than  a  slight  superficial  resemblance  between  such  forms  and  true 
trypanosomes. 

H  Ji  SI  0  C  Y  S  T  I  D  1  U  M 

Ilceruocystidium  najm,  n.  sp. 

Hosts,  Naja  hajm,  Naja  nigricollis.  Locality,  Eiver  Sobat 
Plate  XIV.,  figs.  1-17,  21 ;  Plate  XV.,  tigs.  4,  5,  6 

This  parasite  was  encountered  in  the  blood  of  two  cobras  taken  on  the  Sobat.  One  snake, 
Naja  haj<c,  w'as  captured  at  the  American  Mission  Station  at  Deleih  Hill,  the  other,  Naja, 
nigricollis, 'At  Nasser,  further  up  that  river.  In  both  these  snakes  the  same  parasite  occurred, 
the  infection  being  an  exceedingly  large  one,  about  one  corpuscle  in  every  six  containing 
parasites.  In  the  case  of  Naja  nigricollis  a  trypanosome  (Plate  XV.,  figs.  1,  2)  occurred  at  the 
same  time,  while  in  both,  a  haimogregarine  (Plate  XV.,  tigs.  3,  4,  8)  was  also  present. 

In  the  fresh  blood  the  parasite  was  seen  in  the  corpuscles  as  large  'whitish  areas  dotted 
over  with  coarse  pigment  granules.  The  living  parasites  are  figured  on  Plate  XV.,  figs.  4,  5,  6. 
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1-17,  21  Ilitutocystidiutn  najte,  n.  sp. 


1.  Male  gametocytc  staining  red 

2.  Cell  with  two  young  forms 

3.  Male  gametocyte  staining  pale  blue 

4.  Triple  infection  of  cell  with  young  forms 

5.  Free  female  gametocyte  in  blood  some  hours  after 

death 

6.  Male  gametocyte  contracted  to  spherical  form  in 

blood  some  hours  after  death 

7.  Female  gamctocj'te  showing  karyosome 

8.  Male  gametocyte  and  hsmogregarine 

9.  Pigmented  leucocyte 

10.  Young  parasite 


18-20  AND  22-24  HyEMOGREGARIN  E 

18,  Small  form  of  haemogregarine 

19,  Encysted  haemogregarine  free  in  plasma 

20,  Encysted  haemogregarine  in  red  cell 


11.  Double  infection  of  cell  with  male  and  female 

gametocyte 

12.  Double  infection  of  cell  with  female  gametocyte 

and  h.'emogregarine 

13.  Female  gametocyte  with  red  staining  bodies  on  its 

surface 

14.  Female  gametocyte  showing  karyosome 

15.  16.  Youngest  forms  without  pigment 

17.  Young  female  gametocyte  resembling  gametocyte 
of  quartan  malaria 

21.  Young  female  gametocyte  causing  red  cell  to  be 

drawn  out  at  each  end  as  in  Leutocytozoon  of 
guinea  fowl 

F  Naja  hajtr  and  Naja  nigricollis 

22.  Free  harmogregarine 

23.  24.  Two  stages  of  schizogony  from  sections  of 

lung 
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Watched  for  a  long  time  the  parasites  exhibited  no  movements  except  a  slight  change  in 
position  of  the  pigment  grains.  Neither  addition  of  citrate  solution  nor  any  other  reagent 
brought  about  any  changes  comparable  to  the  microgamete  formation  known  to  occur  in  other 
intra-corpuscular  pigmented  parasites.  Jllood  taken  from  the  snake  some  twelve  or  twenty 
hours  after  death  revealed  many  spherical  parasites  free  in  the  plasma.  Whether  this  is  to  be 
explained  as  a  process  of  development  or  merely  as  a  dissolution  of  the  red  cells  liberating  the 
parasite  cannot  be  stated. 

In  the  films  stained  by  Giemsa  stain  the  appearances  are  much  the  same  as  have  been 
described  for  the  two  species  of  Ilcemocystidium  already  known.  Ilcmiocystklium  from  the 
Indian  river  tortoise  {Chitra  indica)  was  described  by  Simond.  and  from  the  tree-dwelling 
gecko  {llcemidactylus  leschcnaultii)  by  Castellani  and  Willey.  The  name  Ilcemocystidium 
was  created  by  these  latter  observers,  for  the  parasites,  owing  to  certain  differences  in  their 
morphology  from  other  intra-corpuscular  parasites.  A  parasite  similar  to  these  has  been 
described  by  Laveran  from  Testudo  pardalis  of  South  Africa.  As  in  the  case  of  Ilalteridium 
there  are  male  and  female  gametocytes,  and  an  absence  of  schizont  forms.  The  gametocytes 
differ  in  size  and  shape  from  those  of  Ilalteridium,  but  this  is  insufficient  ground  on  which  to 
base  a  new  genus.  The  fact  that  the  parasite  occurs  in  a  cold-blooded  host  instead  of  a  warm¬ 
blooded  one  is  also  a  non-generic  character.  In  the  cases  of  such  parasites  it  is  necessary  to 
know  something  more  of  the  life-histories  before  it  can  be  definitely  stated  that  they  belong 
to  a  distinct  genus.  However,  till  something  more  is  known  of  their  life-histories,  the  name 
IIcemocystidiunL  may  provisionally  be  accepted  for  these  parasites  till  further  observation 
confirms  or  contradicts  this. 

On  Plate  XIV.  the  parasites  are  shown  as  they  occur  in  films  stained  by  Giemsa  stain. 
The  full-grown  parasite  is  a  large  liody  of  oval  outline  containing  at  its  centre  a  nucleus  of 
chromatin  granules,  and  scattered  about  its  substance  coarse  grains  of  pigment.  As  in  other 
species  of  Hcemocystidium,  the  full-grown  parasites  may  be  differentiated  into  male  and  female 
gametocytes  according  as  the  protoplasm  is  dense  or  otherwise.  Female  gametocytes  are 
figured  in  Plate  XIV.,  figs.  7,  12.  They  stain  a  deep  Idue  and  have  a  nucleus  at  the  centre 
consisting  of  granules  of  chromatin,  one  of  which  is  differentiated  as  a  karyosome.  The 
pigment  as  coarse  granules  is  either  uniformly  scattered  through  the  cell,  arranged  in  irregular 
clumps,  or  grouped  at  either  end  of  the  parasite,  as  is  frequently  seen  in  Ilalteridium.  The 
male  gametocytes  are  pale  pink  staining  bodies.  The  chromatin  of  the  nucleus  may  he  central, 
as  in  the  female  gametocyte,  or  more  scattered  (Plate  XIV.,  figs.  3,  8).  The  disposition  of 
the  pigment  is  the  same  as  in  the  female  forms.  The  gametocytes,  when  full  growm,  measure 
about  21,i(  by  14|U.  In  the  blood  taken  from  the  snake  some  hours  after  death,  extra-corpuscular 
forms  are  met  with.  A  female  gametocyte  in  this  stage  is  figured  in  Plate  XIV.,  fig.  5.  Such  forms 
show  some  resemblance  to  the  female  gametocyte  of  the  quartan  variety  of  malaria.  At 
fig.  6  is  a  male  gametocyte  which  has  become  spherical  and  has  several  chromatin 
granules.  This  shows  some  likeness  to  the  early  stages  of  microgamete  formation  in 
other  similar  parasites.  In  fig.  11  is  a  cell  completely  filled  by  a  male  and  female 
gametocyte,  while  double  infection  of  a  cell  with  this  parasite  and  the  hsemogregarine  is 
illustrated  in  figs.  8  and  12. 

The  youngest  forms  of  parasite  met  with  are  small  masses  of  protoplasm  with  a  single 
chromatin  dot.  Slightly  more  advanced  forms  show  pigment  in  the  form  of  a  coarse  granule 
and  also  frequently  a  vacuole  (Plate  XIV.,  figs.  2, 10, 15,  16).  No  forms  were  seen  which  could 
definitely  be  described  as  schizonts,  though  the  presence  of  the  young  forms  demonstrates  that 
some  form  of  multiplication  must  he  taking  place.  Examination  of  the  internal  organs  was 
fruitless  in  revealing  what  this  multiplication  was. 
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In  some  of  the  parasites  a  curious  appearance  is  produced  Ijy  the  occurrence  of  red  staining 
patches  arranged  over  the  surface  of  the  parasite  (Plate  XIV.,  fig.  13).  It  cannot  he  stated 
whether  this  has  any  connection  with  the  parasite,  or  is  only  a  change  in  the  corpuscle  brought 
about  by  its  presence. 

In  several  instances  it  was  noticed  that  the  corpuscles  containing  the  parasite  were  drawn 
out  at  each  end,  just  as  occurs  in  the  case  of  the  Lcucocytozooii  of  the  guinea  fowl  (Plate  XIV., 
tig.  21).  Eeference  is  made  to  this  condition  and  its  significance  in  the  section  devoted 
to  the  consideration  of  the  parasite  of  the  guinea  fowl. 

The  uninfected  corpuscles  of  the  snake  measure  roughly  17m  by  and  these  dimensions 
are  considerably  increased  in  the  case  of  infected  cells.  The  parasite  tends  to  push  the  nucleus 
of  the  corpuscle  to  one  side  and  also  brings  about  some  absorption  of  the  haJinoglobin. 
Pigmented  leucocytes  (Plate  XIV.,  fig.  9)  are  common  in  the  blood.  In  sections  of  the  liver 
and  lung  the  capillaries  are  seen  to  be  crowded  with  infected  coi-puscles,  the  capillaries  being 
clearly  defined  by  the  pigment  containing  parasites.  The  endothelial  cells  of  the  vessels  also 
contain  pigment  granules  evidently  derived  from  the  parasites. 

Clinging  to  the  body  of  these  snakes  were  ecto-parasites  {Gamasidce).  Examination  of 
these  revealed  nothing  which  threw  any  light  on  the  affinities  of  this  parasite. 

For  this  parasite  1  suggest  the  name  Hcemocijstidvum  najtz,  from  its  hosts,  Naja  vujricoll-is 
and  Naja  hajce. 


B  .\  li  E  s  I 

Babesia  avicularis,  n.  sp. 

Host,  Avicularis  zebra.  Locality,  Bor,  Jehel  Eivei' 

Plate  X.,  figs.  1-8 

In  a  zebra  mouse  {Avicularis  zebra)  taken  at  Bor  on  the  Jehel  River,  was  found  an  intra- 
corpuscular  parasite  of  the  genus  Babesia  {Piroplasma).  A  trypanosome  (Plate  X.,  fig.  9)  was 
present  at  the  same  time.  The  zebra  mouse  thus  infected  was  the  first  one  examined,  and 
though  subsequently  about  two  dozen  others  were  captured  and  their  blood  submitted  to 
examination,  neither  Babesia  nor  trypanosomes  were  met  with  again.  As  in  other  members 
of  the  genus  Babesia,  the  parasite  is  found  as  a  small  unpigmented  mass  of  protoplasm  within 
the  red  corpuscles  and  having  one  or  more  granules  of  chromatin  embedded  in  its  substance. 
The  parasite  was  only  seen  in  the  stained  films.  According  to  the  appearances  in  these  films 
the  parasite  exists  in  two  forms,  one  of  which  is  more  compact  and  resembles  the  typical 
examples  of  Babesia  canis  or  Babesia  bigcininum,  while  the  other  is  more  irregular  in  shape, 
being  evidently  amujboid  and  resembling  the  irregular  forms  of  the  benign  tertian  variety  of 
malaria.  The  two  forms  may  be  only  the  active  and  resting  forms  of  the  same  stage  of  the 
parasite,  or  the  irregular  forms  may  be  asexual  stages,  while  the  more  compact  forms  arc 
gametocytes. 

The  compact  forms  are  shown  in  Plate  X.,  figs.  2,  5,  G,  7.  At  fig.  2  there  are  two 
parasites  in  one  cell,  and  the  appearance  produced  reminds  one  of  the  similar  condition 
in  the  case  of  Babesia  bigcminum  and  Babesia  canis.  The  fonns  depicted  in  figs.  5,  6,  7 
show  a  marked  likeness  to  some  of  the  ring  forms  of  the  malarial  parasites.  In  each  is  a 
vacuole  on  the  surface  of  which  the  chromatin  is  arranged  either  as  a  line  (fig.  7)  or  as  a  dot 
(fig.  5).  In  fig.  8  is  shown  a  form  which  may  be  intermediate  between  these  compact  forms 
and  the  amoeboid  forms.  A  typical  amoeboid  form  is  shown  in  fig.  1  and  again  in  fig.  3. 
These  bear  a  striking  resemblance  to  the  amcehoid  forms  of  the  benign  tertian  malarial 
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parasite.  The  parasite  consists  of  irregular  strands  of  protoplasm  on  which  the  chromatin 
is  arranged  in  one  or  more  clumps-  -multiplication  apparently  takes  place  by  a  process  of 
budding,  as  in  other  Dabesice.  In  lig.  1  is  shown  a  form  with  four  bud-like  processes  which 
are  clearly  comparable  w’ith  the  budding  which  takes  place  in  the  case  of  Babesia  canis.  For 
this  Babesia,  which  differs  ffom  the  only  other  species  described  from  small  mammals — viz. 
that  described  by  Fantham  from  the  rat  and  by  Nioolle  from  Ctenodaciyliis  fjondi  of  Tunis- -I 
suggest  the  name  Babesia  aviciilaris,  from  its  host  Avicularis  zebra. 


II/JSMOaUEGABINA 

llamogregarina  gracilis,  n.  sp. 

Host,  Mabwia  quinqueUeniata.  Locality,  Wau,  Bahr-Bl-Ghazal  Province 
Plate  XII.,  figs.  17-32;  Plate  XV.,  figs.  10,  13 

This  curious  haemogregariiie,  which  differs  from  any  hitherto  described  species,  was  found 
in  the  same  lizards  in  which  the  parasites  named  Plasmodium  mabiiia  were  discovered.  The 
hiEmogregarine  has  no  connection  with  this  last-named  parasite,  nor  with  the  trypanosome 
which  was  occasionally  found  with  it.  The  hsemogr’egarine  is  remarkable  on  account  of  its 
narrowness  and  the  property  it  has  of  pushing  out  the  corpuscle  at  either  end,  causing  it  to 
be  much  elongated.  In  many  cases  the  corpuscular  membrane  is  drawn  tightly  over  the  ends 
of  the  parasite.  The  effect  is  produced  of  a  stiff  rod  within  the  corpuscle.  It  is  common  to 
find  two  parasites  within  one  cell ;  rarely  are  three  present.  The  parasite  lies  as  a  slightly 
curved  rod  along  the  long  diameter  of  the  cell  (Plate  XII.,  figs.  20,  21).  Other  forms  of  the 
parasite  are  met  with  in  the  blood,  but  the  great  majority  ai’e  seen  as  these  curved  rods.  The 
length  of  the  hgemogregarine  is  IG^*  or  17 ^l,  with  a  breadth  of  about  l'5/i.  A  delicate  cyst 
encloses  the  parasite,  as  in  other  haemogregarines.  Within  the  transparent  cyst  the  parasite 
appears  as  a  narrow'  rod  of  protoplasm,  staining  a  very  pale  Iffue.  The  nucleus  is  elongated 
and  occupies  about  one  third  the  length  of  the  body.  Some  very  fine  red  granules  are  often 
seen  in  the  pale  blue  protoplasm.  Sometimes  tbe  parasites  are  looped  around  the  nucleus,  hut 
in  such  cases  the  cyst  is  also  looped,  and  not  the  parasite  within  an  unlooped  cyst,  as  is  usual 
with  other  hiemogregarines. 

The  cyst,  with  the  parasite  within  it,  may  become  free  in  the  plasma,  and,  finally,  by 
rupture  of  the  cyst,  the  hcemogregarine  escapes  (Plate  XII.,  fig.  17).  Empty  cysts  are  often 
encountered  in  the  blood  films.  Unencysted  parasites  may  also  be  seen  within  the  corpuscles. 
These  are  sometimes  elongated  and  like  the  encysted  forms,  but  more  usually  they  are 
contracted  to  bodies  with  an  oval  or  circular  outline  (Plate  XII.,  figs.  19,  26). 

In  the  fresh  blood  the  infected  cells  are  seen  to  be  deformed,  being  more  pointed  and 
longer  than  the.  uninfected  cells.  On  careful  observation  the  parasites  are  seen  as  very  pale 
rods  lying  within  the  cells.  In  the  fresh  blood  little  of  their  structure  can  be  made  out. 
Occasionally  parasites  are  seen  free  in  the  plasma,  as  very  narrow  haemogregarines.  The 
movements  consist  of  a  gliding  forwards,  a  looping  and  unlooping,  and  a  contraction  and 
elongation  of  the  body.  From  the  appearances  of  the  parasites  within  the  cells,  either  in  the 
fresh  blood  or  in  stained  films,  it  would  be  difficult  to  form  an  opinion  as  to  their  nature,  but 
tbe  type  of  movement  of  the  free  forms  is  characteristic.  The  appearances  of  the  parasite 
within  the  corpuscle  is  very  constant,  with  the  exception  of  the  occasional  occurrence  of  the 
rounded  forms  mentioned  above.  Nothing  to  be  compared  with  sexual  differentiation  can  be 
distinguished  in  the  blood, 
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In  the  liver,  however,  very  different  appearances  are  met  with.  In  this  organ  the  parasite 
is  found  to  he  multiplying  rapidly  hy  a  process  of  schizogony.  The  smallest  forms 
encountered  are  little  spheres  of  protoplasm  within  the  liver-cell,  and  having  a  diameter 
of  4'2/(.  These  liodies  hear  a  close  resemhlance  to  the  young  stages  of  Coccidia.  As  in  the 
case  of  the  Coccidia,  they  are  frequently  seen  lying  in  a  kind  of  vacuole  in  the  liver-cell. 
These  young  schizonts,  for  such  they  are,  increase  in  size.  In  a  more  advanced  stage  two 
types  of  schizont  may  be  differentiated,  according  to  their  shape.  One  is  oval  in  outline 
(Plate  XII.,  fig.  31),  the  other  is  more  circular  in  outline  (Plate  XIII.,  figs.  23,  24).  When  the 
schizonts  have  reached  a  certain  stage  in  their  develojiment,  the  nuclei  commence  to  multiply. 
The  nucleus  consists  of  a  pale-staining  sphere,  with  a  membrane  in  the  centre  of  which  is 
a  deeply-staining  karyosome.  The  nucleus  divides  hy  a  form  of  mitosis,  which  very  much 
resembles  the  division  of  the  micronuclei  of  Infusoria  (Plate  XII.,  tigs.  23,  24).  In  one 
form  of  schizont,  which  is  probably  the  one  of  oval  contour,  the  nuclear  multiplication 
proceeds  till  alfout  eight  to  sixteen  nuclei  are  present  (Plate  XII.,  tig.  28).  When  this  stage 
is  reached,  segmentation  of  the  protoplasm  takes  place  with  the  formation  of  a  corresponding 
number  of  sausage-shaped  bodies,  which  may  be  merozoites  (Plate  XII.,  fig.  27).  Each  of 
these  merozoites  has  a  nucleus  with  a  distinct  karyosome.  In  the  case  of  the  second  kind 
of  schizont,  nuclear  multiplication  proceeds  much  further,  with  the  result  that  an  enormous 
number  are  produced  (Plate  XII.,  fig.  25).  The  nuclei  are  irregular  in  shape,  and  consist  of 
a  closely  aggregated  mass  of  chromatin  granules.  No  definite  karyosome  can  be  distinguished. 
How  nuclear  multiplication  takes  place  in  these  large  schizonts  has  not  been  clearly  made 
out.  In  the  early  stages,  nuclear  division  appears  to  proceed  as  in  the  first  kind  of  schizonts 
described  above.  Later  each  nucleus  appears  to  be  a  mass  of  chromatin  granules  which 
becomes  elongated  and  roughly  constricted  at  the  centre,  giving  rise  to  the  irregular  nuclei  of 
the  large  schizonts.  Prom  the  mass  of  protoplasm  over  the  surface  of  which  the  nuclei 
are  arranged  there  grow  out  finger-like  processes  of  the  protoplasm  (Plate  XII.,  fig.  30). 
Into  each  process  passes  one  of  the  nuclei,  which  at  the  same  time  elongates,  becoming  much 
narrowed.  Finally  there  are  formed  a  large  number  of  the  narrow  liaBmogregarines  which 
were  first  encountered  in  the  blood.  They  are  at  first  arranged  regularly  within  the 
enveloping  membrane  (Plate  XII.,  fig.  29),  but  later  they  have  the  appearance  of  a  tangled 
mass  (Plate  XII.,  tig.  32).  From  the  account  of  the  two  processes  just  given  it  seems  as  if 
two  forms  of  schizogony  are  taking  place — one  resulting  in  the  formation  of  macromerozoites, 
the  other  in  micromerozoites.  In  each  case,  as  the  schizont  enlarges,  the  liver-cell  becomes 
very  much  distended,  till  finally  there  is  nothing  left  but  a  membrane  surrounding  it,  while 
at  one  side  can  l)e  distinguished  the  nucleus  of  the  liver-cell  (Plate  XII.,  fig.  31).  The 
micromerozoites  are  very  uniform  in  size,  but  there  is  some  variation  in  the  size  of  the 
macromerozoites. 

The  cysts  containing  the  merozoites  were  examined  in  the  fresh  condition,  and  the 
appearance  is  figured  in  Plate  XV.,  figs.  10  and  13.  If  the  cyst  is  ruptured  hy  pressure  on 
the  cover  slip,  it  is  seen  that  the  merozoites,  both  the  large  and  small,  crawl  about  exactly 
like  hiemogregarines.  Though  the  wanderings  of  these  were  followed  for  a  considerable  time, 
nothing  like  a  sexual  process  was  seen  to  take  place.  The  micromerozoites  passed  over  and 
under  the  macromerozoites  and  vice  versa  with  the  utmost  impunity.  Had  they  been 
differentiated  gametes  or  anything  of  that  kind,  it  would  hav'e  been  expected  that  some  reaction 
would  have  taken  place  between  them. 

The  occurrence  of  the  two  forms  of  schizogony  in  the  liver  with  the  production  of  the 
micro-  and  macro-merozoites  is  especially  interesting,  as  only  the  micromerozoites  are  met  with 
in  the  peripheral  blood.  It  would  appear  that  the  macromerozoites  live  only  in  the  liver-cells  and 
there  reproduce  by  schizogony,  while  the  micromerozoites  reproduce  in  the  same  manner  and 
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in  the  same  situation,  but  also  are  able  to  attack  the  red  blood-corpuscles.  It  has  been  stated 
uniformity  in  size  is  a  feature  of  the  intra-corpuscular  forms,  so  that  it  cannot  be  assumed  that 
they  seek  this  situation  for  trophic  reasons.  It  is  possible  that  the  forms  in  the  blood  are 
undifferentiated  gametes,  the  end-product  of  a  special  sporogony  iu  the  liver,  and  that  the 
larger  forms  really  represent  the  asexual  forms,  which  continue  multiplying  in  the  liver  by 
schizogony. 

In  this  connection  it  is  interesting  to  recall  the  somewhat  similar  conditions  of  multiplica¬ 
tion  which  are  found  in  the  life-history  of  Ilcemogregarina  halfoari  of  the  jerboa.  If  the  figures 
of  the  hiemogregarine  at  present  under  consideration  (Plate  XII.)  he  compared  with  the 
figures  given  by  Balfour  in  his  account  of  the  haemogregarine  of  the  jerboa  (Plate  XII.,  Second 
Eeport,  Wellcome  Eesearch  Laboratories),  the  similarity  will  be  at  once  evident.  The  differen¬ 
tiation  into  micro-  and  macro-merozoites  is  not  so  marked  as  in  the  lizard  parasite,  but  it  is  still 
quite  definite.  There  is  the  oval-contoured  schizont  which  gives  rise  to  three  or  four  sausage¬ 
shaped  bodies  (in  the  lizard  the  number  of  these  bodies  is  larger),  while  the  spherical  schizonts 
give  rise  to  a  number  of  small  merozoites.  Balfour  seems  to  say  that  the  oval  schizont  breaks 
up  into  the  sausage-shaped  bodies,  each  of  which  then  grows  into  the  large  schizont  which 
gives  rise  to  the  small  merozoites  which  appear  in  the  blood.  A  small  merozoite  from  the 
blood  is  then  supposed  to  attack  a  liver-cell  and  commence  the  cycle  again  by  giving  rise  to 
the  oval  schizont.  If  this  were  the  case,  one  would  expect  to  find  several  of  the  spherical 
schizonts  developing  at  one  spot,  as  it  can  hardly  be  supposed  that  ihe  sausage-shaped  bodies 
would  separate  before  growing  into  schizonts. 

In  both  cases  it  seems  more  probable  that  the  two  processes  are  independent  of  each 
other  in  so  far  as  they  do  not  represent  part  of  one  continuous  cycle.  There  is  probably  a 
division  or  schizogony  into  macromerozoites  and  a  schizogony  into  micronierozoites  in  exactly 
the  same  way  as  occurs  in  many  Coccidia,  in  which  case  we  must  allow  that  only  the 
micromei’ozoites  gain  access  to  the  blood,  or  that  there  is  an  asexual  cycle  confined  to  the 
liver  (the  oval  schizonts  and  sausage-shaped  bodies  of  the  two  h®mogregarines)  and  a  sexual 
cycle  which  gives  rise  to  undifferentiated  gametes,  the  sporogony  taking  place  in  the  liver  also, 
but  the  gametes  taking  up  their  position  iu  the  red  blood-corpuscles.  The  continuation  of  the 
development  might  then  be  a  conjugation  of  the  gametes  in  some  intermediate  host. 
According  to  this  latter  view,  there  is  a  close  similarity  between  this  development  and  the 
life-cycle  of  the  Schizogregarinoe  as  described  by  L6ger  and  others.  Association  into  pairs 
of  the  haemogregarines  of  other  animals  has  been  described,  both  in  the  red-blooded  host  and 
also  in  the  blood-sucking  host.  If  this  view  holds  good,  the  haemogregarines  of  the  blood 
would  be  the  undifferentiated  gametes  or  sporoblasts ;  but  until  something  further  is  known 
of  the  life-cycles  no  definite  conclusion  can  be  arrived  at. 

For  this  haemogregarine  of  the  lizard,  Mabuia  quinquetceniata,  I  propose  the  name 
llcemotjregarina  gracilis,  on  account  of  its  narrow  body  and  delicate  structure. 


Comparison 

with 

hcemogre- 
garine  of 
jerboa 


An  asexual 
and  a  sexual 
cycle 


HjiirOGKEGARINES 

Parasites  belonging  to  this  genus  were  discovered  in  a  number  of  snakes  and  other 
animals.  They  will  be  referred  to  below  under  the  names  of  their  respective  hosts. 

1.  Naja  hajes  (Plate  XIV.,  figs.  8,  12,  18-20,  22-24)  ;  Naja  nigricollis  (Plate  XV., 
figs.  3,  4,  8). 

Locality,  Eiver  Sobat 

This  hmmogregarine  occurs  with  a  trypanosome  and  haemocystidium  in  the  blood  of  the 
spitting  cobra.  There  are  several  distinct  types  of  this  hoemogregarine.  (a)  Looped  form 
within  cyst,  staining  a  deep  blue  ;  nucleus  round  and  compact ;  protoplasm  free  from  granules ; 
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Ilicmogre- 
garine  of  the 
spitting  cobra 


I  lannogre- 
garines  of 
various  snakes 


length  12*5yj,  width  5'0//,  the  turned-up  end  about  one-third  length  of  cyst.  This  foi'iii  is 
frequently  seen  in  close  apposition  to  the  cell  nucleus,  which  may  be  displaced,  elongated, 
swollen  or  irregular  in  shape,  (b)  Pale  form  with  clear  protoplasm  taking  on  a  pinkish  tint 
on  staining,  not  looped  within  the  cyst;  length  14//.  (c)  Small  form  (Plate  XIV.,  fig.  18) 

measuring  7//  by  4/i.  There  is  a  large  nucleus,  composed  of  a  spherical  mass  of  chromatin 
granules,  which  occupies  a  great  portion  of  the  body  of  the  parasite.  Protoplasm  stains  blue, 
and  shows  distinct  alveolar  structure.  This  form  is  possibly  a  young  schizont.  (d)  Free 
hagmogregarines  about  15//  in  length.  The  interesting  point  about  this  htemogregarine  is 
that  in  the  lung  the  parasite  reproduces  by  schizogony.  As  seen  in  sections  the  schizonts  are 
large  spherical  bodies  with  many  nuclei  (Plate  XIV'^.,  tig.  23).  This  body  breaks  up  into  numerous 
hajmogregarines  (Plate  XIV.,  fig.  24).  The  schizogony  is  remarkably  like  the  similar  stages  of 
the  hsemogregarine  of  the  jerboa,  as  figured  by  Hr.  Balfour  in  the  feecond  Report  of  the 
Wellcome  Research  Laboratories,  and  resembles  the  schizogony  of  hsemogregarines  described 
by  Lutz  and  Laveran  in  the  lungs  of  other  snakes. 

2.  Atmctaspis  microlepidota.  Encysted  hjemogregarine,  looped  within  the  cyst,  which 
lies  close  to  the  nucleus  of  the  host-cell.  Nucleus  of  the  parasite  somewhat  elongated. 
Measurement  of  the  cyst,  1.5’4//  by  2'8/i. 

3.  Psammophis  subtceniatus.  Hsemogregarines  of  this  snake  are  encysted  within  the 
red  cells.  The  cysts,  which  measure  ll'2/i  by  4'2//,  displace  the  host-cell  nucleus.  They  are 
very  uniform  in  size  and  have  a  large  nucleus  of  oval  outline.  A  peculiar  feature  is  that  in 
the  majority  of  infected  cells  there  are  present  two  structures  which  seem  to  have  some 
connection  with  the  parasite.  One  is  a  pale  blue  staining  granule  of  about  1-1 ’5//  in 
diameter,  while  the  other  is  a  granule  of  the  same  size  but  staining  like  the  nucleus  of  the  cell. 
These  two  bodies  may  occupy  any  position  in  the  cell.  Nearly  all  infected  cells  possess  these 
structures,  while  they  ai'e  found  in  only  a  few  uninfected  cells.  It  is  possible  that  the  latter 
cells  have  been  deserted  by  their  hcEinogregarines.  The  nature  of  these  bodies  is  not  known. 

4.  Psammophis  sibilans.  In  this  snake  is  found  a  hasmogregarine  of  two  distinct  typos 
encysted  in  the  red  cells,  (a)  Short  form,  measuring  ll/i  Ijy  3’5/i.  Hsemogregarine  looped 
within  the  cyst ;  protoplasm  with  red  staining  granules  ;  nucleus  almost  spherical,  (b)  Longer 
forms  15’5/i  by  3'5//  ;  nucleus  dense  and  compact  ;  protoplasm  clear,  without  granules.  In 
either  case  the  nucleus  of  the  host-cell  is  frequently  in  contact  with  the  cyst  of  the  hsemo¬ 
gregarine  and  may  he  folded  round  it. 

5.  Grayia  thoUoni.  The  hsemogregarine  of  this  snake  is  encysted  and  measures  11'2// 
by  3//.  There  is  a  great  uniformity  in  the  size  and  characters  of  these  encysted  forms.  The 
hsemogregarine  is  looped  within  the  cyst  and  has  its  nucleus  nesir  the  bend.  The  protoplasm 
is  very  alveolar. 

Marked  changes  sire  produced  in  the  infected  cells,  which  are  increased  in  size  and  psiler 
in  colour.  The  paling  occurs  in  patches,  sxnd  appears  most  marked  in  the  part  of  the  cell  not 
in  contact  with  the  cyst.  The  corpuscle  may  be  very  much  creased  and  wrinkled  while  its 
nucleus  is  flattened  and  elongated. 

6.  Ghloroplujs  emiiii.  In  this  snake  the  hsemogregarines  are  found  in  several  forms. 
There  is  a  large  form  with  alveolar  proto23lasm,  and  looped  within  the  cyst.  It  measures 
12’2//  by  4'2//.  A  small  form  occurs  measuring  8'4/(  by  4’2/i,  unloojied  and  with  large 
nucleus  occu^jying  the  greater  2)art  of  the  parasite.  Intermediate  forms  between  these  two  are 
found. 

7.  Leptodim  attaransis.  llajmogregarines  of  two  types,  (a)  Loojxed  forms  within  cysts 
which  measure  12'()/(  by  2-8j/  ;  nucleus  of  parasite  elongated.  (5)  Unlooped  forms  with  very 
alveolar  ^xrotoplasm  and  spherical  nucleus  ;  size,  ll'2/i  by  4'2//.  The  red  cells  are  little  changed 
apart  from  elongation  and  displacement  of  their  nuclei. 


Drawings  from  Ljfs 
1-6,  8.  From  Blood  of  Spitting  Cobra 

2.  Trvpntutsomn  ftajtr,  n.  ^p.  The  characteristic 

spiral  position  of  body  is  well  shown  ^ 

3.  Hasmogregarine  free  in  plasma  leaving  a  trail  of 

granules  behind  it  as  it  progresses 

4.  Hartnogregarine  and  /Itrmocystiifiuvi  in  same  cell 
H trmocvstidiwn  najif,  ii.  sp.,  adult  gamet<H'yte 

6.  Young  forms  of  flit  mocystuiinm  in  red  cell 
8.  Ilxmogregarine  in  red  cell 


OF  VARIOUS  Parasites 

7,  9,  11.  'I'typanosotua  n.  sp.,  OF  Mahxiia 

</  iii n '/  xtctiCH  ia  ta 

10,  13.  Cysts  from  liver  of  Malmia 

f<rniafa 

10,  Result  of  schizogony  of  Hteiuo^*\'j;nrina  gracilis^ 

n.  sp.— macronierozoitcs 

13.  Schizogony  into  inicromerozoites 
12.  14.  Hiemoprottus 

12.  Maturation  of  the  female  gametocyle 

14.  Formation  of  microgameies  fr<im  male  gametocyle 
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8.  Pi/thon,  sp.  HiBmogregai-ines  of  three  types.  («)  Common  type  ;  looped  witliin  cyst 

which  measures  ll'2/i  by  3p.  (b)  Large  form  with  alveolar  protoplasm;  size  1‘2'fi/i  iiy  4'2p. 

(c)  Small  stumpy  forms,  unloopcd,  and  measuring  9-5/ii  by  3’5p. 

9.  Sternotfuerus  adansoni.  In  this  tortoise  taken  in  the  Bahr-Bl-Ghazal,  an  encysted 
haeinogregarine  was  found  in  the  corpuscles.  The  cyst  measured  12'5/.i  by  o'Op.  Within  the 
cyst  was  a  narrow  hsemogregarine  of  approximately  twice  the  length  of  the  cyst,  and  doubled 
up  so  that  the  limbs  of  the  loop  were  of  equal  length. 

10.  Haemogregarines  were  also  met  with  in  the  blood  of  the  crocodile,  the  monitor 
{Varanus  niloticits),  and  the  toad  {Bufo  rcgiilaris)  (Plate  III.,  fig.  2). 

11.  In  the  fish  Ophiocephahis  obscurus,  taken  at  Barhoi  Wood  Station,  there  occurred  a 
hiEinogregarine  and  a  trypanosome.  The  hsemogregarine  is  shown  in  Pig.  40.  The  corpuscle 
is  enlarged  and  its  nucleus  displaced.  The  hsemogregarine  measures  about  6/t  in  length. 
Haemogregarines  from  the  eel  have  been  described  by  Laveran  and  Fran9a.  The  eel  is  partly 
marine  and  partly  fresh-water  in  its  habits,  while  other  fish  found  to  harbour  hsemogrega- 
rines  are  purely  marine.  As  tar  as  1  know%  the  fish  Ophiocejjhalus  obscurus  is  found  only 
in  fresh  waters.  It  will  be  seen  from  the  figure  of  this  hsemogregarine  that  it  is  very  similar 
to  the  parasite  of  the  eel  figured  by  Franija.  For  this  parasite  I  suggest  the  name 
Hcemocjregarina  nili. 


Leucocytozoa 
Lcucocytozoon  Xoavei 
Ilamanueba  Ncavei  (Balfour) 

Plate  XVI 

This  parasite  was  discovered  by  Sheffield  Neave  in  the  blood  of  the  guinea  fowl 
(Numidia  ptilorhyncha)  of  the  Sudan  and  described  liy  him  in  the  Second  Eeport  of  tlie 
W'ellcome  Eesearch  Laboratories  {page  200  et  seq.).  The  Lcucocytozoon  was  not  studied 
by  Neave  in  the  fresh  blood,  and  the  figures  given  by  him  in  his  account  of  the  parasite 
(Plate  XX.,  Second  Eeport  of  the  Wellcome  Eesearch  Laboratories)  are  of  poorly  stained 
specimens.  In  no  case  is  the  nucleus  of  the  parasite  clearly  shown,  and  this  has  led  to  some 
confusion  between  the  nucleus  of  the  host-cell  and  that  of  the  parasite.  The  figures  showing 
various  stages  of  division  are  really  figures  of  parasites  with  pseudopodia  or  parasites 
deformed  in  the  process  of  film-making.  In  one  case,  a  kind  of  leucocyte,  which  is  frequently 
seen  in  the  blood  films  of  guinea  fowl  Wood,  has  been  described  as  a  product  of  the  division 
of  the  parasite.  Neave  is,  however,  correct  in  adhering  to  the  view’  that  the  drawm-out  ends 
represent  the  altered  host-cell,  and  not  part  of  the  parasite. 

In  the  Sudan  I  had  good  opportunity  of  making  observations  on  this  Leucocytozoo7i,  and 
I  was  able  to  examine  the  parasite  in  the  fresh  blood  and  in  stained  films  taken  from  numbers 
of  guinea  fowl,  which  were  easily  shot ;  also  I  had,  in  captivity,  infected  guinea  fowl  which 
w’ere  constantly  examined.  I  had  hoped  to  be  able  to  discover  the  intermediate  host  of  this 
parasite,  iiut,  though  1  had  aliundance  of  material,  all  my  efforts  in  this  direction  were  in  vain. 
However,  by  the  study  of  this  parasite  in  the  fresh  Wood,  and  in  the  stained  films,  I  was  able 
to  convince  myself  on  several  points  of  interest.  In  the  first  place  it  w’as  soon  evident  that 
great  caution  had  to  be  exercised  in  judging  the  appearances  of  the  parasite  in  the  stained 
films,  for  it  is  remarkable  the  ease  with  which  this  parasite  becomes  deformed,  altered  in  shape, 
and  even  separated  from  its  host-cell  in  the  process  of  making  the  films.  It  is  only  liy 
careful  examination  of  the  fresh  Wood  that  one  is  enaliled  to  avoid  falling  into  error.  Attention 
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PLATE  XVI 
(Sire  opposite  pnj^e) 


1 . 2,  4.  Cells  of  guinea  fowl  blood,  resembling  led  cells 
but  without  haemoglobin.  Possibly  immature 
red  ceils.  They  may  be  drawn  out  at  each  end 
as  in  1 

3.  Cell  with  young  parasite  in  hollow  of  nucleus.  This 
cell  is  much  flattened  on  the  film 

5.  Young  parasite  in  spindle-shaped  cell 

6.  Older  parasite  than  in  5.  Red  staining  line  round 

the  parasite  well  shown,  and  nucleus  of  parasite  at  its 
periphery  appearing  as  if  attached  to  line 

7.  Male  gametocyte  with  red  staining  line  round  its  edge. 

In  the  same  cell  are  two  Plasmodia,  one  on  the  left 
with  a  single  chromatin  mass,  the  other  on  the  right 
in  the  stage  of  schizogony 

8.  Single  cell  infected  with  male  and  female  gametocyte 

9.  Young  parasite  in  spindle-shaped  cell 

10.  Female  gametocyte  ' 

11.  Constricted  parasite  with  two  chromatin  masses  or 

possibly  two  parasites,  line  of  separation  not  clearly 
shown 

12.  Immature  male  gametocyte  showing  well  the  red 

staining  line  around  its  periphery 

13.  Young  form  in  spindle-shaped  cell 

14.  Two  young  forms  in  one  cell 

15.  Two  male  gametocytes  in  one  cell 

16.  Parasite  with  two  chromatin  masses  and  lying  in 

hollow  of  much  enlarged  nucleus 

I  7.  Male  gametocyte  free  in  plasma  some  hours  after  death 

18.  Female  gametocyte  free  in  plasma  seme  hours  after 

death 

19.  Young  parasite  in  cell  which  is  altered  in  film 

preparation 

20.  Female  gametocyte— nucleus  of  which  shows  well  the 

karyosome.  The  host  cell  shows  longitudinal  lining 
which  may  be  much  more  marked  than  here  repre¬ 
sented 

21.  22,  23.  Small  forms  of  Trypanosome 
24,  25.  Larger  forms  of  Trypanosome 

26.  Female  gametocyte 

27.  Fertilisation  of  female  gamete  by  microgametes 

28.  Trypanosome  intermediate  between  large  and  small 

forms 
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Leucocytozoou  Nfa7>ei  AND  Try/innosotna  nuttiUi<p,  n.  sp.,  of  Guinea  Fowl  (Nvmida  f>tilorhy}ichn} 

(See  opposite  pnge) 
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is  dravsrn  to  this  point  because  of  the  recently  published  account  of  a  Le^icocytozoon  of  the 

grey  hawk  {Asturinnea  vionogrammica)  of  the  Congo,  by  Dutton,  Todd  and  Tobey  ;  in  their 

description  it  is  evident  these  authors  have  been  led  astray  by  the  appearance  of  the  parasite 

in  the  stained  films,  which  were  not  controlled  by  observations  on  the  fresh  blood.  The  Criticism  of 

parasite  is  described  as  consisting  of  a  periplast,  an  ectoplasm  and  endoplasm  and  nuclear  bodies, 

while  in  connection  with  the  nucleus  there  is  described  a  complicated  process  of  development  icucocytozoon 

of  a  structure  called  the  “line.”  In  one  place  it  is  said  the  host  nucleus  “has  frequently 

been  extruded,  and  gametoeytes  without  any  included  host-cell  nucleus  are  not  uncommon.” 

In  another  place  “  when  matured  parasites  become  rounded  preparatory  to  conjugation, 
the  periplastic  sheath  (fig.  77)  is  thrown  off,  together  with  the  effete  host-cell  nucleus  (fig.  31)  ” ; 
and  again  the  younger  parasites  are  spherical — many  figures  indicate  they  are  animboid,  and 
the  presence  of  forms  in  plasm  indicate  that  they  may  pass  from  cell  to  cell.  “  The  younger 
parasites  seem  to  apply  themselves  to  (figs.  1,  4,  25)  or  to  enter  (figs.  13,  16)  the  host-cell. 

The  larger  parasites  engulf  them  (fig.  26).”  Such  and  other  conclusions  are  made  from  the 
four  stained  films  which  these  observers  had  at  their  disposal,  and  without  any  reference 
to  the  fresh  blood,  though  some  of  the  processes  described  are  most  involved  and  would 
require  much  more  evidence  to  establish  than  can  possibly  be  found  in  the  limited  material 
at  their  disposal.  The  great  majority  of  the  parasites  figured  in  their  plates  are  much 
deformed  and  distorted,  for  I  have  often  seen  such  in  badly  prepared  films  from  the  blood  of 
the  guinea  fowl.  At  another  part  of  their  paper  {yage  323),  and  in  reference  to  another  parasite, 
the  above-named  observers  say :  “  We  are  fully  aware  of  the  necessity  for  caution  in 
determining  a  developmental  process  from  stained  specimens,”  yet  they  do  not  hesitate 
to  describe  a  complicated  change  as  the  development  of  the  “  line  ”  and  other  processes 
from  such  material.  It  seems  as  if  these  authors  have  been  unduly  influenced  by  the  cycle 
of  development  described  by  Schaudinn  in  a  similar  parasite,  with  the  result  that  they  have 
attempted  to  fit  in  with  his  description  the  appearances  in  their  preparations.  Their  remarks 
on  the  Leucocytozoon  are  qualified  by  a  footnote  which  reads  :  “  The  dangers  of  constructing  a 
part  of  the  life-history  of  a  parasite  from  stained  specimens  alone  are  apparent,”  yet  they  are 
able  to  follow  the  development  of  the  “  line,”  the  extrusion  of  the  host-cell  nucleus,  the 
preparation  of  the  gametoeytes  for  conjugation,  the  amoeboid  character  of  the  young  forms, 
and  the  wanderings  of  the  young  forms  from  cell  to  cell,  and  finally  the  fact  that  the  young 
forms  “  apply  themselves  to  ”  or  “  enter  the  host-cell,”  while  the  older  parasites  “  engulf 
them.”  Looking  at  the  last  of  these  points  alone,  reference  to  the  figures  given  illustrating 
the  processes  of  cell  infection  will  show  that  these  are  quite  inadequate  and  unconvincing  and 
do  not  represent  the  processes  ascribed  to  them.  This  is  all  the  more  clear  when  one  bears  in 
mind  that  all  the  figures  quoted  are  of  greatly  altered  parasites,  and  I  may  state  at  once  that 
examination  of  the  fresh  blood  of  the  guinea  fowl  rarely  shows  any  but  the  typical  spindle 
structure  with  the  drawn-out  pointed  ends,  and  that  in  stained  films,  especially  such  as  have 
not  been  well  prepared,  as  a  result  of  slow  drying  or  other  cause,  distorted  parasites  are 
constant,  and  these  correspond  in  every  way  to  the  figures  given  in  Plate  XX.  of  the  paper  by 
Dutton,  Todd  and  Tobey.  The  figures  on  the  other  three  plates  illustrating  this  parasite  are  of 
less  deformed  parasites,  though  still  so  much  altered  that  it  is  unsafe  to  draw  from  them  any 
important  conclusions.  The  staining  is  not  good,  and,  as  is  common  with  blood  parasites, 
distorted  and  squashed  forms  often  stain  in  a  curiously  abnormal  manner.  The  three 
observers  at  the  very  outset  commence  with  a  wrong  conception  of  the  structure  of  the  object 
with  which  they.wmrked.  They  have  followed  Schaudinn,  who,  we  shall  see,  w'as  quite  wrong 
in  his  idea  of  the  relations  of  the  several  parts  of  the  parasite  and  host-cell.  Descriptive 
names  for  the  several  parts  have  been  given,  and  as  these  depend  on  their  erroneous  view  as 
to  the  meaning  of  the  different  structures  encountered,  they  will  have  to  bo  abandoned. 
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If  one  examines  the  fresh  hloocl  of  an  infected  guinea  fowl,  elongated  spindle-hodies  of 
various  sizes  will  he  seen.  Tu  each  spindle-body  can  readily  he  distinguished  the  three  well- 
known  parts  characteristic  of  these  parasites.  The  nucleus  of  the  host-cell  is  a  granular  body 
at  the  middle  of  the  spindle  and  usually  lying  at  one  side,  though  this  is  not  invariably  the 
case,  ft  is  somewhat  flattened.  Touching  the  nucleus  on  one  side,  and  extending  beyond 
it  towards  each  end  of  the  spindle,  is  a  large  refractile  body,  more  homogeneous  than  the  host¬ 
cell  nucleus,  but  still  containing  in  its  substance  some  highly  refractile  granules  of  a  greenish 
tint.  True  brown  melanin  pigment  was  never  present.  This  body  has  been  variously  described 
as  the  parasite  itself  or  only  the  endoplasm  of  the  parasite.  The  former  view  we  shall  find  to 
he  the  correct  one.  Extending  beyond  tbe  parasite  are  the  drawn-out  ends  of  the  spindle. 
This  part  is  much  less  refractile  than  the  body  of  the  parasite,  and  does  not  contain  granules. 
The  ends  may  be  very  much  drawn  out,  so  as  to  resemble  fine  whip-like  organs.  The  surface 
of  the  whole  spindle-body  is  differentiated  as  a  fine  membrane — the  periplast  of  Dutton, 
Todd  and  Tobey.  This  membrane  is  exactly  comparable  to  the  membrane  which  encloses 
an  ordinary  red  blood-corpuscle,  and  is  to  be  regarded  merely  as  the  differentiated  superficial 
layer  of  the  host-cell.  As  has  already  been  mentioned,  in  tbe  fresh  blood  it  is  unusual  to  find 
any  but  the  spindle  shape.  In  blood  taken  from  a  guinea  fowl  some  time  dead,  or  in  wet 
films  an  hour  or  t^vo  old,  the  spindle  shape  has  frequently  been  lost  and  the  parasite  and 
host-cell  have  become  quite  irregular. 

In  the  fresh-blood  preparations,  especially  if  kept  at  body  temperature,  the  parasites 
within  the  spindle-hodies  are  seen  to  exhibit  movements.  These  consist  of  slight  elevations  of 
the  surface  of  the  body  hardly  large  enough  to  be  called  pseudopodia.  In  addition,  there  is  a 
second  kind  of  movement  in  the  form  of  waves  of  constriction,  which  commence  at  the  middle 
of  the  parasite  and  pass  first  towards  one  end  and  then  towards  the  other  end  of  the  spindle. 
Each  wave  drives  the  protoplasm  of  the  parasite  before  it  as  a  fine  process  into  the  very  tip 
of  one  end  of  the  spindle.  /Vs  the  protoplasm  is  passing  before  the  wave  into  one  tip  of  the 
spindle,  behind  the  wave  the  protoplasm  is  flowing  out  of  the  opposite  tip.  The  same  process 
is  repeated  in  the  reverse  direction  after  a  few  seconds’  rest.  It  will  thus  be  seen  that  the 
jjrotoplasm  of  the  parasite  is  alternately  driven  into,  and  withdrawn  from,  the  points  of  the 
spindle,  and  it  may  be  that  this  circumstance  has  something  to  do  with  the  peculiar  shape 
of  the  host  cell.  As  the  parasite  flow's  in  and  out  of  the  spindle  ends,  it  may  have  the 
effect  of  producing  a  to-and-fro  movement  of  the  tine  whip-like  extremities  which  has  some 
superficial  resemblance  to  the  movements  of  a  flagellum.  This  motion,  however,  on  the 
part  of  the  host-cell  is  quite  passive. 

A  further  point  w'hich  can  be  made  out  from  the  living  specimens  is  that  the  spindle-hodies 
are  in  reality  flattened  or  leaf-like.  transverse  section  through  the  middle  of  the  spindle 
would  not  be  circular  in  outline,  but  oval.  Beyond  the  parasite  the  drawn-out  ends 
of  the  host-cell  are  still  more  flattened,  and  this  point  is  very  suggestive  as  to  the  kind 
of  cell  infected  being  a  flattened  cell  of  the  nature  of  a  red  blood-corpuscle  or  one  of 
the  cells  resembling  it. 

The  movements  just  described  will  continue  on  the  slide  for  three  or  four  hours.  In  the 
case  of  the  larger  parasites — the  gametocytes — the  host-cell  frequently  ruptures,  and 
eventually  the  parasite  escapes  and  becomes  spherical.  This  process  is  exactly  comparable  to 
the  escape  of  the  gametocytes  of  other  intra-corpuscular  parasites,  such  as  Ilalteridium, 
Proteosoma  or  the  malarial  parasites.  After  escape  slight  changes  in  shape  take  place  for 
some  time,  and  eventually  the  parasites  become  quite  still  and  die.  In  the  fresh  blood  I  did 
not  see  the  formation  of  microgametes  nor  the  “  travelling  vermicide  ”  stage  as  described 
by  Danilewsky  and  others  for  similar  parasites.  However,  in  the  stained  films  some  of 
these  forms  were  discovered. 
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Experiments  were  conducted  with  numerous  mosquitoes  of  the  genera  Mansonia, 
Tainiorhynchus,  Culex,  Myzomyia,  Pyrctophonis  in  order  to  determine  the  intermediate  host, 
hut  with  no  result.  Only  those  changes  seen  to  take  place  in  the  fresh  blood  were  again 
encountered  in  the  stomachs  of  the  mosquitoes.  It  is  possible  that  the  intermediate  host  is 
not  a  mosquito  at  all,  hut  that  some  other  fly  is  responsible,  as  the  Sergents  and  Aragao  have 
demonstrated  in  the  case  of  Ilamoproteus  columbm. 

The  infection  varied  very  much  in  different  guinea  fowl.  In  old  birds,  as  a  rule,  the 
infection  was  small,  while  young  birds  harboured  the  largest  number  of  parasites.  It  is  very 
probable  that  the  young  birds  become  infected  soon  after  hatching,  and  that  the  infection 
gradually  gets  smaller  with  increase  in  age.  In  almost  every  bird  prolonged  search  would 
reveal  at  least  one  or  two  parasites.  In  the  majority  of  birds  Haltcridium  was  present  at 
the  same  time,  and  very  commonly  filaria  embryos.  In  one,  Proteosoma  was  found,  while  in 
two,  trypanosomes  occurred  with  the  Leucocytozoon.  It  is  interesting  to  note  that,  though 
practically  all  guinea  fowl  were  infected  with  the  Leucocytozoon,  only  two  revealed  this 
parasite  and  trypanosomes  at  the  same  time.  The  trypanosomes  have  been  described 
at  another  part  of  this  Eeport,  but  though  superficially  there  is  a  certain  resemblance 
between  the  trypanosomes  and  the  spindle-bodies,  this  is  only  accidental,  and  the  two 
parasites  have  nothing  whatever  in  common. 

There  have  been  two  main  views  advanced  as  to  the  structure  of  the  spindle-bodies.  In 
one  case  the  whole  structure  has  been  represented  as  a  parasite  which  has  engulfed  a  leucocyte, 
the  nucleus  of  which  is  visible  at  the  side  of  the  parasite.  This  only  applies  to  the  older 
parasites.  The  younger  forms  are  supposed  to  enter  a  leucocyte.  This  view  was  expounded 
by  Schaudiun,  and  has  been  supported  by  Dutton,  Todd  and  Tobey.  The  second  view,  and  the 
one  which  is  undoubtedly  correct,  is  that  the  denser  portion  which  surrounds  the  host-cell 
nucleus  represents  the  whole  of  the  parasite,  while  the  drawn-out  ends  of  the  spindle-body 
represent  the  drawn-out  ends  of  the  host-cell.  The  parasite  is  like  a  IlaUeridium  which  lies 
around  the  host-cell  nucleus.  The  second  view  is  supported  by  Laveran,  Berestneff,  Sakharoff 
and  others,  and  is  the  only  one  which  can  possibly  explain  the  appearances.  The  first  view 
seems  to  have  been  evolved  by  Schaudinn  to  fit  in  with  his  conception  of  the  relationship 
between  Leucocytozoon  of  the  little  owl  and  the  trypanosome,  in  spite  of  the  fact  that 
nothing  of  a  similar  nature  was  known  to  occur  with  other  blood  parasites  and  the  absence 
of  evidence  that  trypanosomes  would  behave  in  the  manner  he  described. 

In  support  of  the  second  view  many  facts  come  to  light  from  a  study  of  the  parasite  of  the 
guinea  fowl. 

1.  The  character  of  the  movements  which  have  been  described  as  taking  place  in  the  fresh 
blood.  It  is  only  the  true  parasite  that  moves.  The  host-cell  may  move,  but  this  is  purely 
passive  motion.  The  escape  of  the  gametocytes  from  the  cell  takes  place  in  precisely  the 
same  way  as  the  escape  of  the  gametocytes  of  Halteridium. 

2.  The  occurrence  of  two  parasites  in  one  cell  occurs  commonly  in  the  case  of  the  guinea- 
fowl  Leucocytozoon,  as  has  been  noted  by  other  observers  in  the  case  of  other  Leucocytozoa.  It 
might  be  suggested  that  a  division  had  taken  place  in  the  endoplasmic  portion,  but  such  an 
explanation  could  not  possibly  hold  in  those  cases  w'here  one  cell  contains  both  a  male 
and  female  gametocyte.  On  Schaudinn’s  hypothesis  one  would  have  to  assume  that  two 
trypanosomes  had  engulfed  one  leucocyte  between  them,  which  is  absurd. 

3.  In  one  bird  Proteosoma  occurred  together  with  the  Leucocytozoon.  Examination  of 
films  showed  that  in  many  cases  the  spindle-bodies  were  infected  with  the  Proteosoma.  It 
was  only  in  the  part  of  the  cell  beyond  the  Leucocytozooji  that  these  parasites  occurred.  They 
were  quite  normal  and  developing  in  the  same  manner  as  the  forms  present  in  the  red 
corpuscles  at  the  same  time.  Plate  XVI.,  tig.  7,  shows  such  a  double  infection.  In  one 
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extremity  of  the  spindle-l)ody  a  Proteosoma  is  in  the  stage  of  schizogony,  while  at  the  other 
end  is  a  parasite  which  lias  not  yet  reached  this  stage.  If  the  whole  spindle-body  were  the 
parasite,  one  would  have  to  conclude  that  here  is  an  illustration  of  one  lilood  parasite 
parasitic  on  another,  or,  in  other  words,  a  Proteosoma-  parasitic  on  a  trypanosome.  This  view 
is  quite  inadmissible,  as  this  is  merely  an  infection  of  one  cell  by  two  ditterent  parasites. 

4.  In  several  instances  forms  were  seen  which  did  not  have  the  regular  spindle  structure. 
These  are  simply  large  cells  of  oval  outline  having  the  parasite  curled  round  the  nucleus. 
Apart  from  the  size  and  the  fact  that  there  is  no  pigment  these  forms  could  readily  be 
mistaken  for  Halter  id  ium,  hut  the  character  of  the  parasite  leaves  no  room  for  doubt ;  this  is 
only  a  much  enlarged  cell  infected  with  the  Lcucocytnzoon  which  has  not  produced  the 
characteristic  change  in  shape  of  its  host-cell. 

5.  The  peculiar  spindle  shape  of  the  host-cell  has  caused  some  confusion,  and  various 
theories  have  been  advanced  to  overcome  this  difficulty.  Most  observers  describe  the 
cell  as  a  leucocyte  of  some  form.  Laveran  first  suggested  it  to  be  a  much  altered 
erythrocyte,  while  others  assert  that  it  is  an  erythroblast.  Above,  attention  has  been  drawn  to 
the  peculiar  movements  of  the  parasite  within  the  cell  and  the  waves  which  pass  along  its 
body  towards  the  spindle  ends,  thus  possibly  helping  in  the  production  of  the  drawn-out 
processes.  The  type  of  cell  infected  also  aids  in  the  production  of  this  shape.  In  the  blood 
of  birds  and  reptiles  there  are  many  cells  of  oval  outline,  which  vary  in  size,  but  on  an  average 
approach  the  dimensions  of  the  red  blood-corpuscles.  These  cells  possess  no  haemoglobin,  and 
their  nuclei  resemble  in  many  ways  the  nuclei  of  the  red  blood-corpuscles.  A  peculiar  feature 
of  these  cells — wdiich  may  be  young  or  immature  red  cells — is  the  property  they  have  of  being 
drawn  out  at  each  end.  Such  cells  have  been  figured  in  Plate  XVI.,  figs.  1,  2,  4.  A  cell  of 
this  type  from  the  blood  of  the  vulture  has  been  figured  in  Plate  XVII.,  /,  in  the  Second 
Eeport  of  the  Wellcome  Eesearch  Laboratories.  An  examination  of  a  large  number  of  slides 
in  which  young  forms  of  the  Lemocytozoon  were  present  shows  clearly  the  relation  existing 
between  these  peculiar  cells  and  the  spindle-bodies.  The  tendency  of  these  cells  to  become 
spindle-shaped  apart  from  infection  explains  to  some  extent  the  spindle  shape  of  the  infected 
cells.  A  comparison  of  the  uninfected  cells  (Plate  XVI.,  figs.  1,  2,  4)  with  the  young  forms 
on  the  same  Plate  (figs.  5,  6,  9)  will  show  clearly  the  relationship  between  the  two.  The 
fact  that  it  is  a  cell  devoid  of  haemoglobin  which  is  infected  explains  the  absence  of  pigment  in 
the  Lcucocjitozoon. 

6.  In  the  case  of  Ilcemocystidiuni  najte,  the  pigmented  parasite  of  the  red  cells  of  the 
African  cobra,  one  occasionally  sees  the  infected  red  cells  drawn  out  into  spindle-shaped 
structures  resembling  very  much  the  spindle-bodies  of  the  guinea  fowl  (Plate  XIV.,  fig.  21). 

From  a  consideration  of  the  above  points  it  seems  to  me  quite  clear  that  no  other  hypo¬ 
thesis  explains  the  case  than  that  the  Leucocytozoo^i  infects  a  cell  in  the  same  manner  as  occurs 
wdth  every  other  known  intra-corpuscular  parasite,  and,  as  a  matter  of  fact,  no  other  hypothesis 
wmuld  be  required  apart  from  the  endeavour  to  draw  a  comparison  between  these  sjDindle- bodies 
and  trypanosomes.  It  is  quite  evident  that  Schaudinn  was  mistaken  in  the  description  of  the 
LeJieocytozomi  viith  which  he  worked,  and  likewise  Button,  Todd  and  Tobey  in  their  account  of 
the  similar  parasite  of  the  grey  hawk  from  the  Congo. 

As  described  by  Neave  two  main  types  of  parasites  are  encountered  in  the  blood,  corre¬ 
sponding  to  male  and  female  gametocytes.  The  female  forms  (figs.  8,  10,  20)  have  a  dense 
protoplasm  which  stains  deeply  with  Giemsa  or  Leishman  stain.  The  male  gametocytes 
(figs.  7, 8, 1.5)  have  a  protoplasm  which  stains  less  deeply.  These  two  forms  correspond  closely  with 
the  male  and  female  gametocytes  of  Ilaltcridium.  The  absence  of  pigment  can  be  accounted 
for  by  the  absence  of  hoemoglobin  in  the  infected  cells.  There  are  also  differences  in  the  nuclei. 
The  nucleus  of  the  female  gametocytes  consists  of  a  group  of  chromatin  granules  usually  closely 
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arranged  at  the  centre  of  the  parasite.  One  of  these  granules  is  markedly  larger  than  the 
others..  It  may  lie  in  the  centre  of  the  smaller  granules  or  may  be  separated  from  them.  It  is 
probably  a  karyosome,  and  the  separation  of  this  karyosome  from  the  rest  of  the  nucleus  may 
be  a  stage  in  a  maturation  process.  In  the  male  gametocyte  the  chromatin  granules  of  the 
nucleus  are  as  a  rule  much  more  scattered  through  the  cell,  and  there  is  no  granule  which 
stands  out  clearly  as  the  karyosome  of  the  female  gametocyte.  The  karyosome  of  the  female 
gametocyte  suggests  the  micronucleus  of  a  trypanosome,  and  when  this  karyosome  is  separated 
from  the  rest  of  the  nucleus  the  resemblance  is  still  more  marked.  There  is  nothing, 
however,  to  support  this  view  or  to  show  that  this  is  more  than  a  chance  resemblance. 
Together  with  the  two  forms  which  have  just  been  described  as  male  and  female 
gametocytes  there  occur  also  in  the  blood  much  smaller  forms  (tigs.  5,  6,  !),  13),  which 
possibly  are  young  gametocytes.  Careful  search  through  many  films  made  from  large 
numbers  of  guinea  fowls,  and  examination  of  the  blood  of  the  same  birds  from  day  to  day, 
have  not  revealed  any  asexual  multiplication  forms  any  more  than  similar  search  for  the 
asexual  forms  of  Halteridium  has  resulted  in  the  discovery  of  the  asexual  forms  of  this 
parasite.  In  Plate  XX.,  figs,  c,  c',  d  and  e,  of  his  account,  Neave  reproduces  what  he  calls 
various  stages  of  division.  There  can  be  no  doubt  that  these  are  merely  deformed  parasites, 
and  do  not  represent  division  stages,  as  I  have  pointed  out  aliove.  Schaudinn  explains  the 
absence  of  division  forms  by  supposing  that  the  parasite  escapes  from  the  cell  and  becomes  a 
trypanosome,  and  that  asexual  reproduction  proceeds  only  in  the  trypanosome  stage.  In 
the  case  of  the  guinea  fowl  parasite  there  is  nothing  to  uphold  this  assumption.  In  some  of  the 
smaller  forms  appearances  as  sliown  in  figs.  II  and  14  are  seen.  Pig.  II  can  easily  be 
interpreted  as  a  double  infection,  and  fig.  14  as  another  case  of  the  same  kind  where  the  line 
of  demarcation  between  the  two  parasites  is  not  clearly  defined.  It  would  appear,  then,  that 
in  the  peripheral  blood,  as  in  the  case  of  Halteridium,  no  asexually  reproducing  forms  are 
encountered.  As  this  parasite  so  closely  resembles  Halteridium,  it  is  probable  that  the  forms 
in  the  blood  are  young  or  fully  developed  gametocytes,  and  that  the  asexual  reproduction  is 
to  be  sought  for  in  the  internal  organs,  and  will  possibly  be  of  the  same  kind  as  the  recently 
discovered  asexual  reproduction  of  the  Ilaltcrklium  of  the  pigeon  (Aragao).  Examination  of 
the  internal  organs  of  the  guinea  fowl  has  revealed  nothing,  but  it  would  be  necessary  to 
inoculate  uninfected  guinea  fowls  and  to  study  the  early  stages  of  infection,  when  asexual 
reproduction  would  be  proceeding  rapidly.  I  inoculated  domestic  fowls  and  other  birds  with 
guinea  fowl  blood,  but  obtained  no  results. 

In  the  description  of  the  parasite  of  the  grey  hawk,  Dutton,  Todd  and  Tohey  lay  much 
stress  upon  the  development  of  wdrat  they  call  the  “  line.”  They  have  traced  its  development 
from  a  granule  in  the  nucleus.  Appearances  like  those  represented  in  their  figures  I  have 
met  with  in  the  case  of  the  guinea  fowl  parasite.  Sometimes  some  of  the  chromatin  is 
arranged  as  a  short  line,  but,  though  I  have  examined  a  large  number  of  slides,  I  have  not 
been  able  to  trace  out  anything  like  the  development  given  by  these  observers.  It  is  a 
significant  fact  that,  in  the  greater  proportion  of  their  figures  illustrating  this  development, 
the  parasites  are  much  distorted.  In  the  development  of  the  “  line  ”  it  is  finally  traced  on 
to  what  these  observers  call  the  ectoplasm,  which,  as  we  have  seen,  is  not  part  of  the  parasite, 
but  merely  the  host-cell.  In  this  case  at  any  rate  the  “line  ”  cannot  be  part  of  the  parasite, 
unless  we  conclude  that  it  has  been  thrown  out  from  the  body  of  the  parasite.  But  it  is 
probable  that  several  appearances  have  been  confused  and  together  described  as  the  “  line.” 
I  have  mentioned  the  fact  that  the  chromatin  of  the  nucleus  may  sometimes  be  arranged 
in  a  line  and  the  karyosome  itself  may  he  elongated.  This  would  correspond  with  the  earlier 
stages  of  development  of  the  “  line.”  In  many  of  the  guinea  fowl  parasites  the  margin 
round  the  parasite  stains  a  deep  red  like  the  staining  of  the  chromatin.  This  appears  in 
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favourable  examples  as  a  red  line  extending  all  round  the  parasite  (fig.  12),  In  other  cases 
the  line  does  not  extend  all  the  way  round  the  parasite,  but  only  on  that  side  opposite  the 
host-cell  nucleus  (fig.  G),  and  in  those  parasites  where  the  nucleus  lies  against  this  side  it  might 
easily  he  supposed  that  there  is  some  connection  between  this  line  and  the  chromatin  of  the 
nucleus.  Figs.  24,  27,  32  of  Dutton,  Todd  and  Tohey  show  such  a  parasite  in  which  the  red 
line  at  the  margin  of  the  parasite  has  been  interpreted  as  the  “  line  ”  arising  from  the  nucleus. 
If  now  attention  is  turned  to  parasites  which  are  altered  in  shape  or  distorted,  it  will  he 
noted  that  this  line,  which  in  reality  lies  round  the  margin  of  the  parasite,  takes  up  various 
positions  in  the  cell,  and  may  lie  across  the  middle  of  the  parasite.  In  such  cases  it  would 
he  easy,  if  material  is  limited,  to  miss  the  true  nature  of  this  line.  Further,  owing  to  a 
longitudinal  creasing  of  the  host-cell,  which  sometimes  occurs  in  preparations,  various  red 
staining  lines  appear  which  extend  across  the  parasite  from  the  host-cell,  and  may  even 
produce  appearances  of  longitudinal  division  of  the  “  line.” 

After  examination  of  a  much  greater  amount  of  material  than  was  possible  for  them, 
I  am  convinced  that  the  description  of  the  development  of  the  “line”  given  by  Dutton, 
Todd  and  Tohey  is  an  erroneous  combination  of  the  appearances  of  several  distinct  objects 
produced  by  the  distortion  of  the  parasites  in  the  blood  films  examined.  It  may  be  mentioned 
here  that  the  red  line  which  appears  round  the  parasite  as  in  figs.  6  and  12  is  probably  due  to 
the  fact  that  the  spiiidle-body  is  flattened  or  leaf-like,  and  is  not  cylindrical.  This  flattening 
is  not  due  to  the  spreading  of  the  film,  but  is  equally  observed  in  the  fresh  blood.  The  red 
line  appears  at  the  edge  of  the  parasite,  which  is  really  a  flattened  piece  of  protoplasm. 

The  arrangement  of  the  nucleus  of  the  host-cell  in  reference  to  the  parasite  varies  very 
much.  In  some  cases  it  is  much  elongated  (figs.  11,  15),  in  others  it  is  little  altered  in 
shape,  while  in  some  it  tends  to  surround  the  parasite  (fig.  19).  At  fig.  3  is  depicted  a  small 
parasite  indenting  the  nucleus,  and  the  same  appearance  at  fig.  16.  Generally  speaking,  the 
smallest  parasites  that  could  be  detected  were  seen  lying  against  the  nucleus  of  the  host-cell 
in  the  manner  just  described.  The  staining  of  the  host-cell  nuclei  varies  greatly.  In  the 
youngest  forms  observed  (Plate  XVI.,  figs.  5,  6)  the  staining  is  exactly  like  that  of  the  nuclei 
of  the  uninfected  cells  (Plate  XVI.,  figs.  1,  2).  As  the  parasite  grows  the  cell  enlarges  and 
the  nucleus  with  it.  At  the  same  time  the  nucleus  is  altered  and  stains  differently,  so  that 
care  must  he  exercised  in  attempting  to  judge  of  the  type  of  cell  infected  from  this  enlarged 
and  altered  cell.  It  resembles  more  a  mononuclear  leucocyte,  and  it  is  this  fact  that  has 
probably  led  to  the  host-cell  being  described  so  often  as  a  leucocyte. 

The  movement  of  the  gametocytes  in  the  fresh  blood  has  been  described  above.  Fig.  18 
shows  a  female  gametocyte  which  has  escaped  from  the  host-cell,  and  fig.  17  a  male  gametocyte. 
In  no  case,  either  in  stained  films  or  in  fresh  blood,  has  the  formation  of  the  microgametes  been 
observed,  but  in  one  film  several  appearances  like  the  one  depicted  in  fig.  27  were  encountered. 
In  the  same  film  Halteridium  occurred  together  with  the  Leucocytozoon.  The  large  body 
depicted  is  undoubtedly  the  macrogamete  of  the  Leucocytozoon,  and  unless  the  microgametes 
are  those  of  Halteridium  this  is  the  fertilization  of  the  female  gamete.  It  is  improbable  that 
the  microgametes  of  Halteridium  wovld  cluster  round  the  macrogamete  of  another  parasite,  and 
as  this  figure  resembles  that  given  by  Schaudinn  of  fertilisation  in  the  parasite  of  the  owl  this 
is  probably  the  correct  view.  In  Sehaudinn’s  figure  the  microgametes  are  shown  as  small 
trypanosomes  -with  an  undulating  membrane.  In  this  case  the  microgametes  show  nothing  of 
the  trypanosome  structure  after  the  most  careful  examination.  They  resemble  the  microgametes 
of  the  malarial  parasites,  and  consist  of  a  protoplasmic  portion  with  chromatin  arranged 
longitudinally. 

The  appearances  of  this  parasite  have  been  dwelt  upon  at  some  length  on  account  of  its 
connection  with  the  similar  parasite  of  the  little  owl  with  which  Schaudinn  worked.  Though 
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in  some  instances  there  is  a  certain  resemlilance  between  the  parasite  plus  its  host-cell  and  the  No  connection 
trypanosomes,  there  is  nothing  to  uphold  the  view  that  the  two  are  in  any  way  connected, 

Many  facts  have  been  brought  forward  in  this  paper  showing  conclusively  that  Schaudinn  was  trypanosomes 
mistaken  in  his  idea  of  the  relations  existing  between  the  host-cell  and  the  parasite,  and  if  he 
could  be  mistaken  in  a  point  so  fundamental  one  hesitates  to  accept  the  remainder  of  his 
description.  It  has  recently  been  shown  that  Halteridium  may  reproduce  in  a  manner  quite 
otherwise  to  that  described  by  Schaudinn.  His  work  has  as  yet  received  no  conclusive 
support  from  any  quarter,  but  many  observers  have  brought  forward  evidence  opposing  his 
views.  Apart  from  the  correctness  or  otherwise  of  these  ideas,  it  seems  to  me  premature  to 
accept  Schaudinn’s  statements  as  finally  proved,  and  to  take  as  types  of  the  development  of 
trypanosomes  the  two  parasites  which  Schaudinn  investigated  and  about  which  there  has  been 
so  much  dispute.  It  would  be  safer  to  wait  till  more  confirmatory  evidence  has  accumulated 
before  making  fundamental  alterations  in  our  conceptions  of  the  relationship  existing  between  Schaudinn's 
trypanosomes  and  the  intra-corpuscular  blood  parasites.  It  may  be  that  many  of  these  parasites 
have  a  flagellate  ancestry,  but  it  must  be  remembered  that  even  if  this  be  the  case  the  two 
groups  may  now  be  sufficiently  far  apart  to  constitute  distinct  classes.  Before  grouping  them 
together  in  a  classification  it  must  be  shown  that  the  two  forms  occur  in  the  life-history  of  a 
single  parasite,  as  Schaudinn  has  attempted  to  do  for  the  parasites  in  the  little  owl.  His 
observations  are  in  great.part  erroneous,  and  unless  his  views  are  accepted  as  correct,  in  spite 
of  evidence  to  the  contrary,  there  is  no  known  intra-corpuscular  blood  parasite  which  has  a 
definite  flagellate  stage  in  its  life-history.  The  parasite  of  kala-azar,  the  Leishinan-Donovan 
body,  is  really  the  resting  stage  of  a  flagellate,  and  is  not  to  be  confused  with  other  intra-corpus¬ 
cular  l)lood  parasites.  The  parasites  of  the  malarial  fevers  of  man  and  birds.  Halter idiuni,  and 
the  parasite  described  in  this  report  as  occurring  in  the  blood  of  the  lizard  Agama  colonorum, 
and  many  other  parasites  closely  related  to  these,  show  features  common  to  themselves  and  also 
with  the  Coccidia,  and  there  is  much  to  be  said  in  favour  of  the  grouping  together  of  these 
forms  with  the  Coccidia.  Other  blood  parasites,  such  as  those  belonging  to  the  genus  Babesia, 
are  separated  more  widely  from  the  Coccidia,  and  in  the  absence  of  pigment  approach  more  to 
the  Heemogregarines,  which  in  many  respects  show  affinities  with  the  Schizogregarinae. 


Leucocytozoon  in  Francolin  Partridge 

In  a  Francolin  partridge  shot  at  Bor  on  the  Jebel  Eiver  I  found  a  parasite  resembling  Leucocytozoon 
closely  the  Leucocytozoon  of  the  guinea  fowl.  In  the  blood  male  and  female  gametocytes  were 
present,  and  from  the  material  at  my  disposal  (one  dead  bird)  it  could  not  be  distinguished 
from  the  parasite  of  the  guinea  fowl. 


HeLMINTHES  Helminthes 

A  collection  of  parasitic  worms  was  made.  These  consisted  of  Cestodes,  Nematodes,  Parasitic 
and  Trematodes  from  various  animals.  Filaria  embryos  were  found  in  the  blood  of  the 
toad  {Bufo  regularis),  the  lizard  {Agama  colonorum),  the  Francolin  partridge,  the  guinea  fowl 
{see  paper  by  Sheffield  Neave  in  the  Second  Eeport  of  the  Wellcome  Eesearch  Laboratories). 

In  a  donkey,  which  I  had  taken  up  from  Khartoum,  I  found  a  single  filaria  embryo  after  Fiiariasis 
returning  from  the  Bahr-Bl-Ghazal  Province.  The  embryo  had  no  sheath,  a  sharp  tail,  and 
was  very  active.  At  its  anterior  end  there  was  a  rod-like  structure,  which  was  extruded 
and  retracted  alternately.  The  length  of  this  embryo  was  224/i.  Further  examination  of 
the  blood  at  repeated  intervals  failed  to  reveal  any  more  embryos. 

Though  the  lilood  of  hundreds  of  natives  was  examined,  only  on  one  occasion  were 


Human 

filariasis 


Nematodes 
in  mosquitoes 


IGG  KEPORT  OF  TRAVELLING  PATHOLOGIST  AND  PROTOZOOLOGIST 

filaria  embryos  found.  This  was  in  a  man  admitted  to  the  Wau  hospital.  He  had  Filaria 
pemtans  in  the  blood,  and  was  also  suffering  from  marked  lymphatic  leucluemia.  A  blood 
count  showed  4,770,000  red  cells,  and  354,000  whites.  The  increase  in  the  wliite  cells  was 
due  solely  to  the  presence  of  small  lymphocytes.  The  spleen  was  enormously  enlarged, 
extending  across  the  middle  line  of  the  abdomen  and  into  the  right  iliac  fossa.  This  patient 
was  not  a  native  of  the  Sudan,  hut  had  come  from  the  south. 

Finally,  it  may  be  mentioned  that  in  the  dissection  of  mosquitoes  encysted  nematodes, 
probably  filaria  embryos,  were  found  on  one  occasion  in  the  thoracic  muscles  of  Taniorhynckus 
teiiax.  This  was  at  Nasser,  on  the  Sohat,  and  I  thought  that  possibly  this  was  a  stage  in  the 
development  of  the  filaria  of  the  toads  which  were  infected  at  this  place.  This  mosquito 
and  others  fed  on  infected  toads  gave  only  negative  results.  The  embryos  all  appeared  to  die 
in  the  stomachs  of  the  mosquitoes.  The  presence  of  the  filaria  embryos  in  Tteiiiorhynchus 
tejiax  is  interesting  in  the  light  of  Low’s  discovery  of  similar  nematodes  in  another  species 
of  TiBniorhynchus —  Tceniorhynchus  fuscopenJiaUis. 

The  collection  of  parasitic  worms  I  have  handed  over  to  Dr.  Leiper,  Helminthologist  to 
the  London  School  of  Tropical  Medicine,  who  has  kindly  consented  to  examine  the  material. 
An  account  by  him  will  be  found  at  another  part  of  this  volume  {page  187). 
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Ox  Some  Ixteresting  Reptiees  collected  by  Dr.  C.  IM.  Wexyox,  ox  the 

ID'pek  Nile 
BY 

Doctor  Franz  Werner 

Privatdocent  ami  Assistant  at  the  First  Zoological  Institute,  The  University,  Vienna 


During  his  stay  at  different  stations  of  the  Upper  Nile  and  Bahr-El-Ghazal  Provinces, 
for  investigations  on  blood-parasites,  Dr.  Morley  Wenyon,  of  the  Wellcome  Research 
Laboratories,  Khartoum,  and  the  London  School  of  Tropical  Medicine,  collected  a  number 
of  reptiles,  and,  when  returning  home,  was  so  kind  as  to  pay  me  a  visit  in  Vienna,  on 
March  20th,  1908,  where  I  had  the  pleasure  of  examining  the  very  interesting  collection  of 
reptiles  he  had  made  in  the  Sudan.  1  am  very  grateful  to  him  for  the  gift  of  the  whole 
material,  to  which  the  following  notes  refer  : — 

Turtles 

Cyclanorhis  oligotylus,  Siebenrock 

A  fine  young  specimen  from  Nasser,  Upper  Sobat.  It  is  coloured  rather  similarly  to 
the  larger  one  brought  home  by  myself  from  Khor  Attar. 

Lizards 

Acjama  hartmanni,  Peters 

A  male  from  Taufikia;  total  length  208  mm.,  tail  133  min.  I  must  confess  that  I  can 
no  longer  have  doubts  about  the  occurrence  of  this  species  in  the  Upper  Nile  Valley,  although 
I  expressed  such  in  my  publication  on  the  Sudan  Reptiles  {Sitz.  Ber.  Akad.  lUm.  lUtcre, 
Vol.  CXVI.,  1907,  page  1836).  The  specimen  before  me  shows  all  the  characters  that 
distinguish  the  typical  specimen  in  the  Berlin  Museum  from  A.  colonorum  ;  the  snout 
being  without  an  elongate,  enlarged  and  longitudinally-keeled  scale  on  the  median 
elevated  crest;  nasal  short,  nostril  in  the  middle,  pointing  backwards;  spines  around 
the  ear  very  few  and  minute ;  lateral  scales  not  smaller  than  dorsals,  less  distinctly 
mucronate. 

Brown  above,  with  a  yellow  median  line  on  the  back  and  a  row  of  yellow,  elliptical, 
dark  margined  spots  on  each  side  ;  similar,  but  much  less  distinct,  spots  below  them. 
Habit  more  slender  than  in  .1.  colonorum.  Prseanal  scales,  10. 

Agama  colonorum,  Daudin 

A  male  (October  14th,  1907)  and  a  female  (August  27th,  1907),  from  Wau  (Bahr-El- 
Ghazal)  ;  similar  to  my  specimens  from  Mongalla  and  Gondokoro.  The  species  has  been 
already  recorded  from  the  Bahr-El-Ghazal  (Meshra-El-Rek)  by  Heuglin. 

Varaniis  niloficur,  Laurenti 

A  young  specimen  from  Wau  (September  20th,  1907). 

ilahuia  quinquetcrniata,  Lichtenstein 

Two  males  and  a  female  from  Wau,  Bahr-El-Ghazal  Province.  Scales  round  the  body, 
36-38;  preefrontals  in  contact  in  all  specimens.  Throat  of  adult  male  deep  black. 

Dr.  Wenyon  has  kindly  given  me  the  following  notes  regarding  the  adaptation  of  this 
lizard  to  the  colour  of  its  surroundings ; — 

“  The  male  lizard  [Mahuia  quiuqiietieniuta)  is  curiously  marked,  having  the  anterior 
half  of  its  body  green,  dotted  with  black  spots,  while  the  posterior  half,  including  the  tail,  is 
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oraiige-coloni'oil.  This  marking  seems  to  he  dejjendent  on  colours  prevailing  in  its  habitat. 
At  Wau  there  is  a  large  <iiiantity  of  ferruginous  rock  of  an  orange-red  tint,  which  is  more  or 
less  covered  with  green  grass  and  foliage.  The  lizards  in  (juestion  delight  to  sit  upon  this 
rock,  liasking  in  tlie  sun  or  watching  for  an  opportunity  of  licking  up  some  fly  that  settles 
near.  In  this  position  the  lizards  are  easily  overlooked,  for  with  their  orange  tails  and 
posterior  half  of  the  body  lying  on  the  rock  and  tlie  green  anterior  half  of  the  body  slightly 
raised,  and  perlia])s  looking  through  some  green  grass,  there  is  a  very  perfect  illustration  of 
protective  resemhla)ice.  Whether  this  colouring  of  the  lizard  is  peculiar  to  Wau  or  not 
I  cannot  say,  foi’  1  have  not  seen  the  reptile  elsewhere,  hut  in  any  case  at  this  place  the 
lizard  seems  to  be  distinctly  protected  on  account  of  the  resemblance  between  its  own 
colouring  and  that  of  its  surroundings.’’ 


Chantcrleon 

gracilis 


Ch.\MJ5LEONS 

('liiii)ifrle(in  (jrarilia,  Ilallowell 

A  half-grown  male  of  this  species,  which  has  not  been  previously  recorded,  from  the 
Egyptian  Sudan,  though  it  is  common  at  Gondokoro,  likewise  from  Wau. 


Sn.\kes 

Triipidiiiidfus  (ilinirriin,  Peters 

Several  specimens  from  Wau. 

Hoddiiii  liiipiifiot,  Dumeril  and  Bihron 

A  young  specimen  from  Wau,  September  23rd,  1907  -belonging  to  the  longitudinally 
striped  form — body  uniformly  light  brown  aljove.  This  is  the  “.Taggar”  snake,  believed 
to  be  highly  poisonous  by  the  natives  of  many  disti'icts  of  Africa.  Perhaps  this  opinion 
has  been  caused  by  the  very  strong,  but  solid,  fangs  of  the  upper  jaw.  All  specimens 
known  to  me  from  the  Sudan  are  referable  to  the  var.  Cipmocuhiris,  Gthr.,  especially 
distributed  in  East  Africa,  but  the  markings  of  the  head  are  more  as  in  the  South  and 
West  African  specimens. 

('Idarophis  eiiiuii,  Giinther 

Tw'o  specimens  from  Barboi,  Upper  White  Nile,  November  Cth,  1907.  Ventrals,  189; 
subcaudals  90  pairs  (tail  incomplete),  and  ventrals  188;  subcaudals  132  pairs.  There  is 
no  longer  any  doubt  on  my  part  that  this  snake  does  not  occur  so  far  north  as  Khartoum, 
as  l)elieved  by  Anderson. 

(iraijia  tli(dhiui,  Mocquard 

Mocquard,  BhU.  Hoc.  Fhilom.,  Paris  (8),  IX.,  1896-7,  page  8. 

Boulenger,  Ann.  }Fhh.  Hoikjo  (I.),  II.,  1,  page  9,  Plate  III.,  fig.  3. 

This  species,  originally  described  from  the  French  Congo  by  Mocquard,  afterwards 
from  the  Congo  State  (Lake  Tanganyika),  as  G.  faKciata  by  Boulenger,  has  since  been 
found  at  Entebbe,  Victoria  Nyanza,  and  at  Polkom,  Sobat,  but  is  new  for  the  Egyptian 
Sudan.  Dr.  Wenyon  got  two  specimens  at  Barboi,  south  of  Taufikia,  White  Nile;  both 
are  males.  Ventrals  135-170;  subcaudals  (?)  (tail  mutilated  in  both  specimens,  as 
frequently  in  the  long-tailed  species  of  Graijia).  From  snout  to  vent.,  565  mm. 

Greyish-olive  above,  the  scales  edged  laterally  with  white,  most  of  the  lateral  scales 
with  a  black  spot  at  the  tip  ;  yellowish  l)elow,  the  ventrals  laterally  with  a  black  spot 
at  their  posterior  margin.  Labials  broadly  edged  with  black.  Young  with  dark  cross-bars. 

The  number  of  ventrals  varies,  according  to  the  communications  of  my  friend 
Boulenger,  from  135  (Entelibe,  Barboi)  to  143  (Tanganyika,  Polkom)  ;  the  number  of 
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subcauiliils  from  100  to  111.  Teeth  in  the  up])er  jaw,  27  to  .'10.  The  smooth,  reluceiit 
scales  and  the  very  long  tail  are  characteristic  of  this,  prohahly,  aquatic  snake. 

Luptodira  (ittarensin,  Werner 

.\n  adult  and  two  young  specimens  from  Barhoi,  White  Nile,  agreeing  ])erfectly  with 
the  types  from  Khor  Attar  ;  only  the  adult  differs  in  having  two  praBoculars — the  upper, 
however,  not  reaching  the  frontal.  Possibly  this  species  is  identical  with  L.  (lajeiu,  Blngr., 
the  description  of  which  1  overlooked  when  2Jreparing  my  synopsis  of  the  African  Ijiytmlird. 


Pnamiiiophin  sihilaim,  Linuieus 
Plate  XX.,  fig.  3 

Three  specimens — a  young,  a  half-grown  (Barhoi),  and  an  adult ;  the  hitter  1-52  metres 
long  (Bor) ;  all  belonging  to  the  large  aquatorial  variety. 


Psatnmophis  suhtaniaUis,  Peters 


A  male  from  Wau,  new  for  the  Egyptian  Sudan.  Total  length,  870  mm. ;  tail,  300  mm.; 
number  of  ventrals,  165;  of  subcaudals,  113  pairs;  eight  ujsper  labials,  fourth  and  fifth 
entering  the  eye ;  three  to  four  lower  labials  in  contact  with  the  anterior  chin  shields. 

This  species,  known  hitherto  from  East  Africa  south  of  the  Equator  and  from  German 
South-West  Africa  (Boulenger,  Cat  Snaken  III.,  j).  IGO;  and  Werner,  Verh.  Zonl.  hot.  Gea. 
Wien,  1902,  p.  370),  is  very  similar  to  the  preceding  species,  and,  indeed,  without  comparing 
specimens,  it  will  not  be  easy  to  distinguish  them. 

1'.  Kuhficuiatna  is  more  slenderly  built  than  the  Sudanese  P.  sihilans  ;  the  head  is  also 
narrower,  the  rostral  somewhat  broader  than  deej)  (as  dee^)  as  broad  in  sihilam),  the 
loreal  more  elongate,  and  the  coloration  resembles  more  that  of  P.  srhokai-i,  es2)ecially 
the  markings  of  the  head.  UjiiJer  lij)  and  lower  surface  of  head  in  the  Wau  s^iecimen, 
uniform  white.  A  dark  hrown  band,  seven  scales  wide,  along  the  middle  of  the  back,  divided 
by  a  narrow  yellow  median  line  ;  a  black  line  on  each  side  on  the  first  row  of  scales.  From 
here  the  brown  colour  of  the  sides  clears  u^)  to  yellowish  at  the  outer  margin  of  the  dark 
dorsal  band.  A  ferruginous  brown  longitudinal  lino  on  each  side  of  the  ventrals  and  suh- 
caudals  to  the  end  of  first  half  of  tail. 

The  four  sjiecies  of  Psatiunophis  found  hitherto  in  the  Egjqstian  Sudan  may  be 
distinguished  as  follows  : 


I. 

II. 


Scales  in  15  rows 

,,  17  rows  (exce2)tionally  19) 

1.  Ui)i)er  labials,  nine 

2 . eight 

a.  Eostral,  broader  than  deejj 
h.  ,,  as  deejr  as  broad 


]'.  hUeriatun,  Peters. 


/’.  schiikari,  Forskal. 


J‘.  stnlitcBniatna,  Peters. 
/’.  nihilans,  Linnams. 


Psammophis 


Xajd.  niip-ieolli.f,  Reinhardt 
Plate  XVI II.,  fig.  2 

A  specimen  from  Taufikia,  White  Nile,  1270  mm.  long  (tail  200  mm.)  Scales,  25,  on  the 
neck  as  well  as  on  the  middle  of  the  body.  Ventrals,  201  ;  subcaudals,  55  i^airs  ;  u^iper 
labial,  G  to  7  ;  jn-^oculars  2,  postoculars  3,  temporals  2  +  5.  Head,  light  brown  above  ;  body, 
greyish-olive  ;  ujrirer  labials  and  lower  surface  of  head,  dark  grey  ;  symijhysial  and  posterior 
chin-shields,  whitish ;  the  17  anterior  ventrals,  black  ;  the  following  four,  yellowish  ;  and, 
again,  four  and  a  half,  black  ;  from  here  the  yellow  and  black  rings  become  indistinct 
and  the  ventrals  become  grey-olive  with  a  light  greenish-olive  posterior  margin. 
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Causus 

rhombeatus 


Causus 

resinii/s 


Atractaspis 

niicrolepidota 


Oan$us  rlunnheatus ,  Liichtenstein 
Plate  XVII.,  iig.  3 

A  young  specimen  from  Taufikia,  new  for  the  Egyptian  Sudan. 

Ventrals,  136  ;  subcaudals,  22  pairs  ;  6  upper  labials. 

Oculars  ;  2  prse-,  2  sub-,  1  postoculars  on  the  left. 

2  pree-,  3  sub-,  2  postoculars  on  the  right  side. 

Differs  from  the  following  species  in  coloration  in  the  brownish-grey  ground  colour, 
the  larger  dorsal  spots,  the  missing  black  margins  of  upper  labials  and  different  position  and 
shape  of  the  nuchal  A-shaped  marking. 

iJansus  resimus,  Peters 
Plate  XIX 

Three  specimens,  perfectly  adult,  from  Taufikia,  White  Nile,  the  largest  670  mm. 
(tail  70  mm.).  Keels  of  scales  very  distinct,  not  reaching  much  beyond  the  basal  half  of  the 
scale  ;  even  the  keels  of  the  outer  row  distinct.  Scales  in  21  rows ;  ventrals,  148,  149,  155  ; 
subcaudals,  26,  23,  20  pairs.  The  total  sum  of  ventrals  and  subcaudals  (174,  172,  175) 
varies,  therefore,  less  than  the  sum  of  ventrals  or  subcaudals  taken  separately  (3  instead 
of  6  or  7)  ;  a  similar  number  results  from  the  specimens  recorded  by  me  in  my  “  Eeptiles  of 
the  Sudan”  (173,  177). 

The  coloration  is  distinctly  green  in  life,  bluish  in  spirit. 

Upper  labials,  7  ;  oculars  : — 

1.  2  +  2  -f  2,  2  +  1  -t-  1. 

2.  2  +  1  +  1,  2  +  1  -f  1. 

3.  2  -f  1  +  1,  2  -h  I  -f  1  (on  the  left  side,  two  postooulars  fused  with  posterior 

subocular  ;  on  the  right,  two  suboculars  fused  with  lower  postocular). 

Atractaspis  microlepidota ,  Giinther 
Plate  XX.,  fig.  1 

A  specimen,  570  mm.  long  (tail  40  mm.),  from  Nasser,  Upper  Sobat,  new  for  the  Egyptian 
Sudan.  Scales  in  29  rows  ;  ventrals,  238 ;  subcaudals,  25.  This  is  also  the  first  specimen  of 
any  species  of  the  genus  Atractaspis  hitherto  known  from  the  Sudan,  though  two  species 
have  been  recorded  from  North  Uganda  (Wadelai). 


C.  AI.  Weston 


Fig.  42. — God-help-us  Island 

Snakes  are  frequently  found  in  open  grass  country  and  in  firewood  stacked  for  Nile  steamers 
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As  far  as  we  know  at  present,  the  Egyptian  Sudan  is  inhabited  by  eight  different 
species  of  poisonous  snakes,  two  of  whicli  are  restricted  to  the  desert  region  of  the  North 
(Wady  Haifa  to  Kordofan  and  Senaar),  four  to  the  tropical  parts,  the  rest  being  probably 
found  throughout  the  whole  country,  wherever  the  conditions  of  life  are  favourable  to  them. 

None  of  these  eight  species  is  exclusively  a  Sudanese  one ;  all  are  widely  distributed 
over  a  very  great  part  of  Africa,  and  two  of  them  are  also  found  in  Western  Asia,  one 
even  in  India. 

The  Sudanese  poisonous  snakes  belong  to  two  groups  of  the  modern  systematic 
division  of  snakes,  as  established  by  Boulenger,  to  the  colubrine  snakes  and  to  the 
true  vipers. 

The  general  aspect  of  the  poisonous  colubrine  snakes  is  that  of  one  of  the  harmless 
species  of  the  country.  The  head  is  covered  with  large  symmetrically-arranged  plates, 
and  is  not,  or  is  very  slightly,  dilated  behind,  thus  differing  from  what  is  generally  known 
of  the  true  vipers,  the  head  of  which  is  more  or  less  triangular  seen  from  above.  The 
pupil  is  round ;  the  scales  of  the  body  and  tail  as  well  as  all  the  plates  of  the  head 
are  perfectly  smooth ;  the  body  and  tail  are  elongate,  and  neither  the  head  nor  the  tail  are 
distinctly  separated  from  the  body. 

All  the  characters  enumerated  above  are  found  equally  in  the  non-venomous  colubrine 
snakes ;  and  if  we  wish  to  be  quite  sure  of  the  venomous  or  non-venomous  character  of  such 
a  colubrine  snake  it  is  necessary  to  examine  its  dentition,  which  is  characteristically 
different  in  the  three  large  groups  of  colubrine  snakes.  We  can  distinguish  : — 

AglijpJious  colubrine  snakes,  the  teeth  of  which  are  all  perfectly  solid  and  not  grooved 
at  all.  A  dozen  of  the  Sudanese  species  of  snakes  belong  to  this  group. 

Opisthoglyphotis  colubrine  snakes  (Plate  XX.,  fig.  3).  In  this  group  the  last  tooth  or  teeth 
in  the  upper  jaw  are  more  or  less  enlarged,  and  are  provided  with  a  longitudinal  groove  on 
the  anterior  aspect,  beginning  at  the  base  and  ending  before  the  point  of  the  tooth.  This 
group  is  likewise  represented  by  about  a  dozen  species. 

Proteroglyphous  colubrine  snakes  (Plate  XVII.,  fig.  1).  Here  the  prolonged  and  grooved 
teeth  (two)  are  placed  quite  to  the  fore  in  the  upper  jaw,  which  is,  in  the  Sudanese  species, 
considerably  reduced  in  length,  but  is  always  longer  than  broad.  It  is  not  absolutely 
necessary  to  examine  the  teeth  in  the  two  species  of  colubrine  proteroglyphous  snakes  of  the 
Egyptian  Sudan.  Both  these  belong  to  the  highly  poisonous  genus  Kaja,  widely  known  by 
the  curious  power  snakes  of  this  genus  have  of  flattening  their  necks  horizontally  and  raising 
the  forepart  of  their  bodies,  thus  sujiporting  the  dilated  neck.  Living  specimens  irritated 
in  any  manner — especially  when  prevented  from  escaping — very  soon  expand  their  hoods, 
and  prepare  themselves  to  bite,  often  bending  the  erected  forepart  of  the  body  so  far 
backward  that  it  nearly  rests  on  the  back.  The  next  moment  the  snake  may  protrude 
its  head  rapidly,  and  the  energy  with  which  this  is  effected  is  so  great  that  a  considerable 
part  of  the  body  may  be  projected  with  it.  This  gives  an  impression  as  if  the  snake 
would  directly  jump  at  the  offender,  but  such  is  never  really  the  case.  How  a  Aoja 
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can  be  iflentitied  when  killed  will  be  seen  later  on,  when  we  consider  the  plates  covering 
the  head.  Wo  shall  see  that  the  absence  of  a  plate  found  in  most  of  the  non-venomous 
snakes  and  the  coniiguration  of  the  plates  on  the  temples  may  be  sufficient  to  identify 
this  snake  at  a  glance. 

But  the  Najas  (or  at  least  one  of  the  two  Sudanese  species)  are  interesting  by  reason 
of  another  curious  habit.  It  has  been  for  a  long  time  a  matter  of  discussion  as  to  whether 
the  often  described  “  spitting”  of  the  snakes  belonging  to  the  genus  Aajo  is  a  fact  or  only 
a  product  of  the  phantasy  of  some  travellers.  Very  rarely,  the  spitting  seems  to  have 
been  observed  in  the  Indian  Xaja  tripudiant-,^  one  of  the  best  known  snakes  of  our  globe  ; 
and  I  do  not  remember  that  this  habit  has  been  recorded  in  connection  with  the  other 
Asiatic  species.  Such  reports  as  regards  African  Najas  are,  however,  rather  frequent, 
especially  from  West  and  South  Africa,  concerning  in  Western  Africa  probably  Xaja 
niiji-icollin,  in  South  Africa  the  indigenous  Xaja  Jlava,  or  the  same  species. 

It  is  not  so  very  long  ago  that  the  spitting  of  the  so-called  “  spitting  snakes  ”  (“  cobras 
cuspideiras  ”  of  the  Portuguese  colonists)  was  accepted  as  a  fact ;  and  this  may  be  due  to 
the  experiments  of  Dr.  Maclaud,  Prof.  Barboza  du  Bacage  and  others  in  the  last  years  of 
the  past  century. 

Had  I  ever  doubted  this  fact  I  would  have  changed  my  opinion  after  seeing  a  full- 
grown  specimen  of  Xaja  itiijj-icolUt<,  the  Black-necked  Naja,  that  had  just  been  brought  to 
me  in  Gondokoro,  spitting  directly  at  my  friend  and  companion.  Dr.  Sassi,  after  some 
chewing  movements  of  the  jaws. 

Fortunately  the  saliva  thus  ejected  causes  no  fatal  effect  when  impinging  on  the 
unwounded  skin ;  and  even  the  mucous  membranes  and  more  delicate  parts,  such  as  more 
especially  the  cornea  and  conjunctiva,  etc.,  of  the  eye,  often  reached  by  the  saliva,  are, 
thoiTgh  liable  to  severe  inflammation,  in  no  real  danger  if  the  saliva  is  washed  away  at  once. 

All  Najas  of  the  Sudan  have,  owing  to  the  faculty  of  dilating  the  neck,  a  faculty 
facilitated  by  the  presence  of  narrower  and  more  numerous  scales,  at  least  two  or  four 
scales  more  in  a  transverse  row  at  the  neck  than  on  the  middle  of  the  body  ;  whilst  in  the 
other  snakes  of  the  Sudan  the  number  of  scales  from  one  side  of  the  enlarged  ventral  plates 
to  the  other  across  the  back  is  greatest  at  the  thickest — usually  the  middle — part  of 
the  body. 

Xaja.  liajie,  the  supposed  snake  of  Cleopatra,  and  no  doubt  the  snake  which  Moses  used 
in  carrying  out  his  tricks  before  the  Pharaoh — tricks  that  are  still  executed  in  the  same 
manner  by  the  Egyptian  snake-charmers  of  to-day — is  by  far  the  longest,  but  not  the  most 
bulky,  colubrine  snake  of  the  Sudan.  I  got  a  specimen  two  metres  long  at  Khor  Attar, 
some  miles  south  of  Tautikia,  at  the  eastern  bank  of  the  Wdiite  Nile;  and  no  doubt  there 
exist  still  longer  ones,  though  they  never  attain  such  a  length  as  the  Indian  Xaja 
huiujarus  or  Hamadryad,  the  longest  of  all  poisonous  snakes,  which  is  known  to  reach  more 
than  four  metres  of  total  length. 

Of  the  six  true  vijDers  of  the  Sudan  two  are  common  to  Egypt  and  the  Northern 
Sudan,  the  others  being  only  found  south  of  Khartoum. 

Three  of  them,  among  which  is  the  common  “  green  viper  ”  of  the  Sobat,  differ 
somewhat  from  tlie  others,  for  the  head  is  covered  above  with  large,  symmetrical,  smooth 
plates ;  while  the  others  have  the  head-scales  small,  numerous,  strongly  keeled,  and 
strong  longitudinal  keels  are  also  to  be  observed  on  the  scales  of  the  body  (always  with  the 
exception  of  the  large  plates  on  the  belly  and  the  lower  side  of  the  tail,  which  are  always 


X  single  record  is  known  to  me;  .Jones  Goring  in  Journal  of  Bombay  Socicly,  Vol.  XIII.,  1900,  page  37G. 


THE  POISONOUS  SNAKES  OF  THE  ANGLO-EGYPTIAN  SUDAN 


175 


smootli).  All  true  vipers  possess  a  very  short  upper  jaw  (Plate  XIX.,  c),  which  is  not  firmly 
united  with  the  adjacent  hones  of  the  head,  hut  movable  in  a  vertical  jilane  and  provided 
with  two  long  fang-like  teeth  curved  somewhat  backwards  ;  further  teeth  (reserve  teeth) 
just  behind  them  may  also  he  present  and  take  their  place  when  they  have  fallen  out. 

The  fangs  lie  on  the  palate,  with  the  sharp  points  directed  backwards ;  they 
are  covered  nearly  to  the  tips  with  a  sheath,  which  is  retracted  when  the  snake  opens  its 
mouth  to  bite.  In  this  case  the  mouth  is  widely  opened,  the  upper  jaws  turn  forward  and 
their  fangs  become  erected,  the  tips  pointing  even  somewhat  forward ;  all  this  takes  place 
at  the  very  moment  when  the  snake  throws  its  head  forward  against  its  prey  or  offender, 
and  the  fangs  can  then  enter  the  llesh  of  the  victim  with  considerable  force.  They  are,  if 
possible,  withdrawn  immediately  afterwards.  If  the  victim  should  make  a  violent  move¬ 
ment  in  a  contrary  direction,  a  fang  may  be  lost  and  remain  in  the  llesh  ;  in  this  case, 
the  reserve  fang  may  take  its  place,  when  it  is  the  normal  time  for  the  fang  to  be  changed. 

Apart  from  their  attachment  to  a  movable,  short  upjjer  jaw,  the  fangs  are  themselves 
different  from  those  of  the  Najas,  by  their  not  being  grooved  at  the  front  margin,  but 
entirely  channelled  longitudinally  by  a  poison-canal,  an  opening  existing  only  at  the  base 
and  just  above  the  point  of  the  tooth. 

The  poison-gland  is  in  both  the  poisonous  colubrine  snakes  and  tbe  true  vipers  a  Poison-glands 
modified  part  of  the  salivary  gland  of  the  upper  jaw  (supramaxillary  gland),  and  is 
connected  by  a  narrow  duct  to  the  base  of  the  poison-fang.  The  poison  runs  down  to 
the  tip  of  the  fang  along  the  groove  in  the  Najas,  and  in  the  poison-canal  in  the  true 
vipers. 

The  constriction  of  the  poison-gland,  whereby  the  poison  is  expressed,  is  caused  by 
the  pressure  of  a  ligamentous  jugal  band  on  the  gland ;  this  band  is  supported  more  or  ^ 
less  in  its  action  by  the  muscles  of  the  upper  jaw.  In  the  genus  OaMsHs  the  poison- 
gland  is  very  large  and  prolonged  backwards  beyond  the  insertion  of  the  lower  jaw 
(Plate  XIX.,  c) ;  here  the  muscles  alone  are  effective  in  pressing  out  the  poison.  Further 
information  on  the  poisonous  apparatus  of  the  snakes  is  to  be  found  in  the  following 
excellent  publication ; — 

Stejneger,  L.  :  “The  Poisonous  Snakes  of  North  America.”  In  Eepart  of  the  United 
States  National  Museum.  Washington,  1893. 

The  following  descriptions  are  chiefly  taken  from  G.  A.  Boulenger’s  standard  work. 

Catalogue  of  Sna-kes  in  the  liritish  Museum,  but  are  a  little  modified  in  some  cases, 
as  Sudanese  specimens  differ  (especially  in  colour)  from  the  descriptions  in  this  book. 

I  have  given  only  the  most  essential  indications  as  regards  the  literature  and  references 
to  good  figures,  but  hope  that  this  paper  will  be  useful  for  the  recognition  of  the  poisonous 
snakes  of  the  Sudan. 

Descriptions  of  the  Sudanese  Venomous  Snakes' 

I.  ProterogUjphous  Colubrine  Snakes 

Anterior  teeth  of  the  upper  jaw  enlarged,  with  a  longitudinal  groove  along  the  front 
surface,  conveying  the  poison  from  the  duct  of  the  poison-gland  to  just  above  the  point  of 
the  tooth.  Ujiper  jaw  more  or  less  elongate,  not  erectile.  Loreal  plate  of  the  head-shields 
constantly  missing  in  both  Sudanese  species. 

Genus  :  Naja,  Laurenti 

A  pair  of  large  grooved  poison-fangs,  followed  after  an  interspace  by  one  to  three  small, 
faintly-grooved  teeth,  situated  near  the  posterior  end  of  the  upper  jaw  (Plate  XVII.,  fig.  1,  r). 


Fur  exjjlamitiou  of  scientific  terms,  sec  Appendix,  />a^’c  185. 
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Black-necked 

spitting-snake 


Anterior  teeth  of  the  lower  jaw  longest.  Head  not  or  but  slightly  distinct  from  the  neck  ;  eye 
moderate  or  rather  large,  with  round  pupil.  Scales  smooth,  in  15-25  longitudinal  rows  (or 
more  on  the  neck).  Body  cylindrical,  rather  elongate;  tail  moderate.  Africa,  West  and 
South  Asia. 

Naja  hajce,  Linnaeus  (Plate  XVII.,  fig.  1) 

G.  A.  Bouleuger,  Oatuluijiie  of  the  Snakes  in  the  liritish  Museum  (Natural  History), 
Vol.  III.,  1896,  page  374. 

J.  Anderson,  “  Zoology  of  Egypt,  I.  Eeptiles  and  Batrachians,”  1898,  page  312, 
Plate  XLIV. 

F.  Werner,  “  Ergehuisse  der  mit  Subvention  aus  der  Erbschaft  Treitl  unternommenen 
Zoologischen  Forschungsreise,  Dr.  F.  Werner’s  nach  dem  iigyptischen  Sudan  und  Nord 
Uganda.”  XII.,  Die  Reptilien  und  Amphibien.  Sitz.  Ber.  Akad.  lUm-.  Wien.  Bd.  CXVI., 
December  1st,  1907. 

Sixth  (rarely  seventh)  of  the  seven  (rarely  eight)  upper  labials  largest  and  deepest, 
in  contact  with  lower  postocular.  Rostral  as  deep  as  broad  or  slightly  broader  than  deep, 
the  portion  visible  from  above  measuring  one  half  to  two  thirds  its  distance  from  the 
frontal ;  one  or  several  more  or  less  enlarged  occipital  scales  behind  the  parietals ;  one 
2)reocular,  not  in  contact  with  the  iuternasal ;  two  or  three  jjostoculars,  two  or  three 
suboculars,  seiJarating  the  eye  from  the  labials ;  temijorals  1  +  2  or  3 ;  21-23  scales  across 
the  neck,  19-21  across  the  middle  of  the  body.  Ventrals,  191-210 ;  subcaudals,  53-67. 
Yellowish  or  olive  to  dark  brown  or  blackish  above,  uniform  or  with  darker  or  lightei' 
s^jots ;  lower  jrarts  yellowish,  with  a  brown  or  black  band  on  the  neck,  or  dark  brown  to 
blackish;  head  sometimes  blackish.  Both  the  sjrecimens  from  the  8udan  w’hich  I  have 
examined  are  uniformly  dark  brown. 

This  highly  p)oisonous  snake  attains  a  length  of  2  metres  (tail  280  mm.).  It  is  of 
a  very  irascible  and  aggressive  temperament,  feeds  on  small  mammals  (mice  or  rats),  birds, 
and  frogs,  and  has  a  very  wide  distribution,  being  known  all  over  Northern  Africa,  North 
of  the  Sahara,  in  Southern  Palestine,  South  Arabia  and  East  Africa  to  Zululand 
(cf.  (t.  .1.  Bouleuijer,  m.,  Ann.  Natal  Gov.  Mus.,  Vol.  I.,  I’art  3,  Way,  1908,  2^.  230).  In  the 
Sudan  it  is  knowm  from  two  localities  not  far  from  each  other,  viz.  from  the  lower  Sobat 
(Doled)  Hill)  and  the  White  Nile,  betw'een  the  Sobat  and  Bahr-El-Zeraf  (Khor  Attar)  ; 
the  first  specimen  is  2Ji'eserved  in  the  Khartoum  Museum  (Gordon  College),  the  other  in  the 
Vienna  Museum.  Nothing  is  known  about  its  S2)itting  faculty. 

Naja  niyricollis,  Reinhardt 
Black-necked  spitting-snake  (Plate  XVIII.,  fig.  2) 

Boulenger,  2).  378;  Anderson,  2).  322,  Plate  XLV. ;  Werner,  p.  1883. 

Rostral  once-and-a-half  as  broad  as  deep,  the  portion  visible  from  above  measuring 
one  third  to  half  its  distance  from  the  frontal ;  no  enlarged  occi23ital ;  two  (rarely  one) 
23r£e-  and  three  23ostoculars ;  temporals,  2  or  3  +  4  or  5 ;  six  (rarely  seven)  U2)23ei' 
labials,  third  (or  third  and  fourth)  dee2)est  and  entering  the  eye,  last  longest ;  21  to  29 
scales  across  the  neck,  17  to  25  across  the  middle  of  the  body;  ventrals,  183  to  228;  sub¬ 
caudals,  55  to  68.  Coloration,  very  variable;  the  Sudan  and  North  Uganda  S23eciniens 
stand  near  to  the  variety  called  viossamldca  by  Peters  (Monatsheri elite  der  Berliner 
Akadeinie  der  Wissenschaften,  1854,  2).  025);  they  are  olive  grey  above,  but  the  scales  are 
not  black-edged  ;  neither  is  the  skin  between  the  scales  distinctly  black.  The  throat  and 
U2323er  labials  are  dark,  the  lower  surface  of  neck  wuth  dark  and  yellow  transverse  bands  ; 
the  remainder  of  the  lower  surface  yellowish  or  greenish  olive ;  S2)eekled  or  ventrals 
margined  posteriorly  with  a  lighter  hue. 


PLATE  XVII 


Skin  .  f  UIM-..-I  Uj 
and  temple 
cursed  upwards 


Poison  duct 


Sheath  of  fangs 


Poison  gland 


Poison  fangs.  Upper  jaw 


1.  Naja  Ha/.^ 
(Proteroglyphous  Colubrine  type) 
Adult  length  -  (approx.)  2  metres 


2.  EcHIS  CARINATUS 
Adult  length  =  (approx.)  720  mm. 


3.  Causus  rhombeatus 
Adult  length  (approx.)  700  mm. 
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True  Vipers 


This  species  likewise  attains  a  length  of  two  metres  (tail,  300  mm.),  but  no  specimen 
of  such  dimensions  has  been  found  hitherto  in  the  Egyptian  Sudan.  It  possesses  the  same 
ferocious  habits  as  the  preceding,  and  is,  undoubtedly,  the  snake  which  deserves  first  rank 
as  a  spitting  snake,  as  the  majority  of  the  observations  ahotit  this  curious  habit  are 
referred  to  it. 

The  distribution  of  this  snake  is  still  more  extensive  than  that  of  the  preceding  one, 
for  we  have  records  of  it  from  nearly  the  whole  of  Tropical  Africa — from  Senegambia  to 
the  Sudan,  and  even  to  Upper  Egypt,  and  from  Angola  to  the  Transvaal.  In  the  Nile 
valley  it  is  known  fi'om  Assuan  (Anderson,  Werner)  to  Clondokoro  (Werner),  has  been 
recorded  from  Khartoum  by  L.  O.  Anderson,  and  collected  at  the  Sobat,  near  Taufikia, 
by  Dr.  Wenyon. 

A  third  species  of  Naja,  A*,  mehmoleuca,  Hallowell,  has  been  found  in  Uganda  by 
Mr.  Baxter,  and  may  eventually  be  met  with  in  the  Sudan.  It  agrees  with  N.  hajie  in 
having  the  sixth  upper  labial  largest  and  in  contact  with  the  lower  postocular,  but  differs 
in  having  the  third  and  fourth  upper  labial  entering  the  eye,  and  the  rostral  considerably 
broader  than  deep.  Sides  of  head  yellowish  or  whitish  ;  some  or  all  of  the  lalhals  with 
posterior  black  edge  ;  head  and  body  black  above,  uniform  or  (in  the  young)  with  white 
dots  or  edges  to  the  dorsal  scales ;  the  white  mostly  disposed  in  cross-bars  ;  anterior 
ventral  region  with  yellowish  cross-bars  alternating  with  black  ones.  Total  length 
(according  to  Boulenger),  2'400  metres  ;  tail,  700  mm.  Bather  common  in  West  Africa 
from  the  Niger  to  the  Gaboon,  especially  in  the  Cameroons  ;  apparently  rare  in  East  Africa. 

II.  True  Vipers 

Upper  jaw  very  short,  erectile  and  supporting  a  i)air  of  very  large  poison-fangs 
without  external  longitudinal  gi'oove,  but  with  inner  canal ;  no  teeth  on  the  upper  jaw 
behind  these  fangs. 

Genus:  Causus,  Wagler 

Head  covered  with  large  symmetrical  shields,  as  is  noi'inally  the  case  wdth  the 
Colubrine  snakes ;  teeth  in  the  lower  jaw  well  developed ;  eye  moderate,  with  round 
pupil,  separated  from  the  eye  by  suhocular  scales ;  loreal  shields  present.  Body, 
cylindrical,  scales  smooth  or  keeled,  oblique  on  the  sides,  min.  15-22  rows;  ventrals 
rounded ;  tail  short,  subcaudals  in  two  rows  or  single.  Poison-gland  very  elongate, 
situated  at  the  side  of  neck,  between  the  skin  and  the  body-muscles  (see  Plate  XIX,  r). 

Tropical  and  South  Africa. 

(jd-Hsiis  rhomheatns,  Lichtenstein  (Plate  XVII.,  fig.  3) 

Boulenger,  l.c.,  p.  407 

(Figured  in  Sehlegel,  Kssui  stir  la  I'hysioi/nomie  des  Serpens,  II.,  1837,  p.  483, 

Plate  XVII.,  figs.  12  and  13) 

Snout  obtuse,  not  turned  up  at  the  end.  Scales  in  17-21  rows,  dorsals  more  or  less 
distinctly  keeled ;  ventrals  120-155 ;  subcaudals  15-29,  all  or  greater  part  in  pairs. 
Coloration  olive  or  pale  brown  above,  rarely  uniform,  usually  with  a  dorsal  series  of 
large  rhomboidal  or  V-shaped  dark  brown  spots,  in  many  edged  with  black,  usually  a 
large  dark  V-shaped  marking  on  the  back  of  the  head,  the  point  of  the  frontal,  and  an 
oblique  dark  streak  behind  the  eye  (missing  in  the  only  known  specimen  from  the  Sudan)  ; 
labials  usually  dark  edged  (not  in  the  Sudan  specimen)  ;  lower  parts  yellowish-white, 
uniform,  or  the  shields  edged  with  black. 

Total  length,  700  mm.;  tail,  75  mm. 

Tropical  and  South  Africa. 


PLATE  XVII 


1.  Bitis  arietans 
Head  from  above  and  from  side 
Adult  length  =  (approx.)  1  350  mm. 


1. 


2.  NaJA  NIGRICOLLIS 
Head,  seen  from  side,  from  above  and  below 
Adult  lengthi  -  (approx.)  2-400  mm. 
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This  widely-distributed  viper  lias  been  found  in  the  Egyptian  Sudan  by 
Dr.  il.  Wenyon.  It  seems  to  be  much  less  common  here  than  in  the  other  parts 
of  Tropical  Africa,  its  place  being  taken  by  the  following  species.  It  feeds  especially 
on  frogs  and  toads. 

Cii.iisux  reb-imuf,  Peters 

Green  Viper  Qreeil  \  ipev 

Boulenger,  l.c.,  p.  4G8  ;  Werner,  l.c.,  p.  1(SH4 

Figured  and  first  described  by  Peters,  in  }roiiriM>ri-.  Akad.  H7.s'.s'.,  Berlin,  18C2,  p.  277, 

Plate  XrX. 

Snout  more  prominent  than  in  the  preceding  species,  often  more  or  less  distinctly  turned 
up  at  the  end.  Scales  smooth  or  more  or  less  distinctly  keeled  (strongly  in  adult  specimens 
from  the  Sudan,  the  keels  not  reaching  the  point  of  the  scales)  in  19  to  22  rows;  ventrals, 
134  -155 ;  subcaudals,  17-27  pairs.  Greyish  or  bluish-green  above,  with  a  dorsal  series 
of  narrow  black,  curved  or  chevron-shaped  cross-bars  pointing  backwards  ;  oblique  narrow' 
black  bars  on  the  sides,  often  reduced  to  mere  traces  or  to  black  margins  on  some  of  the 
scales.  Black  margins  of  three  and  four  upper  labials,  a  Idack  line  from  behind  the  eye  to 
the  posterior  margin  of  the  fifth  upper  labial,  constant  in  Sudanese  specimens  ;  the  ^-shaped 
spot  on  the  back  of  the  head  with  the  point  on  the  posterior  point  of  the  frontal  shield  ; 
lower  surfaces  yellowish-white,  uniform  or  shields  margined  posteriorly  with  black. 

Total  length,  670  inm. ;  tail,  70  mm. 

Common  on  the  banks  of  the  Sobat  River,  where  it  is  known  by  the  missionaries  of 
Doleib  Hill  as  the  “  Green  Viper.”  Dr.  Wenyon  found  it  at  Tautikia,  and  I  myself  found 
it  at  Khor  Attar  (White  Nile).  Nothing  seems  to  be  known  about  its  habits. 

Genus:  Atractaspis,  Smith 

Poison-fangs  enormously  developed  ;  lower  jaw  with  very  few  and  small  teeth  ;  head, 
small,  not  distinct  from  the  neck,  covered  with  large  symmetrical  shields  as  in  the  preceding 
genus ;  no  loreal ;  eye,  minute,  with  round  pupil,  in  contact  with  upper  labials.  Body, 
cylindrical,  rather  elongate;  scales  smooth,  in  17-37  row’s;  ventrals  rounded.  Tail  short, 
subcaudal,  single  or  in  two  rows. 

Tropical  and  South  Africa  ;  South  Arabia. 

Burrowing  snakes,  of  small  size  and  mostly  uniform  dark  coloration.  l\Iost  of  the 
numerous  (about  twenty)  species  are  rare,  and  represented  in  collections  by  a  single 
or  few  specimens.  They  are  oviparous. 


Afracta.ipi.<  wirrulepidata,  Gilnther 
Plate  XX.,  fig.  1 

Giinther,  in  Aiinah  and  Mdpdzinc  af  Xatural  ITigtonj  (3)  XVIII.,  1866,  p.  29,  Plate  VIT., 

fig.  3  ;  and  (6)  I.,  1888,  p.  332 

Boulenger,  A)i)i.  Mhk.,  (Ivnavd,  (2)  XV.,  1895,  p.  15;  and  I'at.  Hiiakei:,  IIP,  1896, 

p.  517 

Peters,  ifonatslipr.  Akdd.  Il7.<s.,  Berlin,  1866,  p.  890;  and  in  Decken’s  “  Reise  0.  Afr.,” 

III.,  p.  17,  Plate  I.,  fig.  3  (1869) 

As  there  are  still  several  species  of  this  genus  which  one  may  expect  to  find  in  the 
Sudan,  I  reproduce  here  the  full  description,  given  by  Boulenger,  to  avoid  confusion  with 
others : — 

“  Snout  very  short,  prominent,  subcuneiform.  Portion  of  rostral,  visible  from  above, 
nearly  as  long  as  its  distance  from  the  frontal ;  suture  between  the  inter-nasal  as  long  as 


PLATE  XIX 


c 


Head  from  above 


Head  from  below 


CaUSUS  RESIMUS 
Adult  length  (approx.)  670  mm. 
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Piilt-AcUler 


that  between  the  prae-frontals ;  frontal  a  little  longer  than  broad,  much  longer  than  its 
distance  from  the  end  of  the  snout,  longer  than  the  parietals,  one  pric-  and  one  post-ocular  ; 
teiniiorals  small,  2  by  3  or  4  ;  six  uiiper  labials,  third  and  fourth  entering  the  eye  and 
largest ;  first  lower  labial  in  contact  with  its  fellow  behind  the  symphysial ;  three  lower 
laluals  in  contact  with  the  chin-shields.  Scales  in  29-37  rows ;  ventrals  212-245  ;  anal 
entire;  suhcaudals  2(5-37,  single.  Uniform  dark  brown. 

“  Total  length,  540  mm. ;  tail,  45  mm. 

“  East  and  Central  Africa.” 

The  specimen  collected  by  Dr.  C.  M.  Wenyon  at  Nasser  (Sobat  Eiver)  is  somewhat 
longer  (570  mm.,  tail  40  mm.)  and  really  black.  No  other  specimen  is  known  from 
the  Sudan. 

Two  species  of  Atracfdxjiiti  from  Wadelai  have  been  sent  to  the  British  Museum  by 
Emin  Pasha.  As  they  may  be  found  also  in  the  Sudan,  I  give  here  the  distinctive 
characters : — 

I.  Anal  divided  ;  suhcaudals  all  or  greater  part  divided.  (Scales  in  25-27  rows  ; 
ventrals  200-257)  ...  ^1.  irreiiiiUtris,  Reinhardt. 

II.  Anal  entire;  suljcaudals,  all  or  greater  part  entire. 

(1)  I’ostocular  in  contact  with  a  large  temporal;  third  lower  labial  very 

large;  scales  in  19-21  rows;  ventrals,  251-300 . uterriiiKi, 

Cimther. 

(2)  Temiiorals  small,  2  by  3  or  4  ;  fourth  or  fifth  lower  labial  largest ;  scales 

in  29-37  rows;  ventrals,  212-245  ...  A.  micrulepidufa,  Gunther. 

Genus  :  Bitis,  Gray 

Head  very  distinct  from  neck,  covered  with  small  imbricate  scales  ;  eye  moderate  or 
very  small,  with  vertical  pupil,  separated  from  the  labials  by  small  scales ;  nostrils 
directed  upwards  or  upwards  and  outwards,  pierced  in  a  single  or  divided  nasal,  with  a 
deep  pit  or  pocket  above,  closed  by  a  valvular,  crescentic  supra-nasal.  Scales  keeled,  in 
22-41  rows ;  ventrals  rounded  ;  tail  very  short ;  suhcaudals  in  two  rows. 

Africa,  South  Arabia. 

Itilis  arietans,  Merrem 
Plate  XVI  IP,  fig.  1 

Eoulenger,  ('at.  Snakes,  IIP,  1890,  p.  494;  Werner,  l.c.,  p.  1885.  (Figured  in 
Schlegel,  ”  Essai  Physiognom.  Serp.,”  IP,  Plate  XXP,  figs.  1-3  [1837];  Dumeril  and 
liibron,  “  Erpctologie  Geuerale,”  YIP,  Plate  PXXIX.,  fig.  1  [1854];  Jan,  “  Iconogr.  Gen. 
Gphid.,”  45,  Plate  VP,  figs.  3,  4  [1874|.) 

“Puff-Adder”  of  the  Dutch  Colonists  of  South  Africa.  Nostrils  directed  upwuirds. 
No  horns  on  the  snout  or  above  the  eyes;  one  or  two  series  of  scales  between  the  rostral 
and  the  nasal ;  scales  in  29-41  rows,  strongly  keeled ;  outer  row  smooth  or  feebly 
keeled ;  ventrals,  131-145 ;  suhcaudals,  16-34  pairs. 

Yellowish,  pale  brown  or  orange  above,  marked  with  regular  chevron-shaped  dark 
hrown  or  black  bars  pointing  backwards,  or  black  with  yellow  or  orange  markings ;  a  large 
dark  blotch  covering  the  crowm  separated  by  a  smaller  inter-orbital  blotch  by  a  transverse 
yellow'  line ;  an  oblique  dark  band  below'  and  another  behind  the  eye ;  yellowish-white 
below',  uniform  or  with  small  dark  spots. 

This  very  thick  and  bulky  viper  is  the  largest  species  of  viper  in  the  Sudan  ;  the  longest 
specimen  in  the  British  Museum  is  1350  mm.  (tail  ICO  mm.),  but  no  douljt  it  grow's  still 
larger.  It  is  known  in  the  greater  part  of  xlfrica,  viz.  from  Southern  Morocco,  Kordofan  and 


PLATE  XX 


Scale  with  setrated  keel 
(from  side  of  body) 


1.  AtRACTASPIS  M  I  CROLEPl  DOTA 

Adult  length  =  (approx.)  540  mm. 

M  Head  from  side 
(/')  from  above 
(( )  from  below 
UO  tail  from  below 
(subcaudal  shields  single) 


3.  PsAMMOPHis  siBiLANS  Opisthoglyphous  colubrine  type) 
Adult  length  =  (approx.)  1500  mm. 


a.=aDtenor  nusal 
r.  =  rostral 
i.  =iater-nasal8 
pf.  =pr*-frontals 


fr  ss;  median  frontal 
so.  =8upra-ocular8 
p.  =parietals 
t.  =  temporal  scales 


u  1.  =upper  labml'i 
u.  =uac)al 
1.  =loi'eal 
pr.  =i'raj-oculiu‘ 
j.o  =pr8t-ocuUii  H 


L  =  anterior  temporals 
=  sympbysial 
1st  11  =l3r6t  lower  labial 
ch.  =chiu  shield  ^ot 

ante)  ior  pair) 
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Horned  \'iper 


Plrythrea  to  the  Capo  of  Good  Hope  and  also  from  South  Arabia ;  but  as  it  is  a  snake  of 
open  plains  and  savannalis  it  has  not  been  recorded  from  countries  with  thick  forest,  such 
as  the  Cameroons. 

Hoettger  believes  this  snake  to  be  an  aquatic  one,  on  account  of  its  nostrils  being  turned 
directly  upwards,  and  its  feeding,  especially,  on  frogs.  This  is  certainly  not  the  case  in  the 
Sudan  and  near  Gondokoro,  where  it  frequents  the  savannahs  and  even  the  hills  far  from 
any  water  and,  accordingly,  from  frogs,  which  are  more  limited  to  the  water  (at  least,  in 
the  dry  season)  than  in  Europe. 

We  know  several  localities  for  this  viper  in  the  Sudan,  as  already  enumerated  in  my 
pulilication  on  the  Sudan  reptiles.  Hartmann  found  it  in  the  Bejuda-Steppe,  Ruppell,  in 
Kordofan,  Harno,  at  the  Tura-El-Chadra  and  the  Dalibed-Hanakhi ;  a  specimen  from  the 
Sobat  is  in  the  Gordon  College  Museum,  and  another  one,  found  by  myself  at  Goz-Abu- 
Guma,  in  the  Vienna  IMuseum.  No  other  of  the  eight  species  of  Bifie  probably  occurs  in 
the  Sudan. 

Genus:  Cerastes,  Wagler 

Head,  very  distinct  from  neck,  covered  with  small  juxtaposed  or  feebly  imbricate 
scales ;  eye,  moderate  or  small,  with  vertical  pupil,  separated  from  the  labials  by  small 
scales ;  nostril  directed  upwards  and  outwards.  Body,  cylindrical ;  scales  keeled,  in  2-3-35 
rows;  dorsal  scales  forming  straight  longitudinal  series,  with  club-  or  anchor-shaped  keels, 
not  extending  to  the  extremity  of  the  scale  ;  lateral  scales  smaller,  oblique,  pointing  down¬ 
wards,  with  serrated  keels ;  ventrals  with  an  olituso  keel  on  each  side.  Tail,  short ; 
subcaudals  in  two  rows. 

North  Africa,  Arabia,  Palestine. 

Cerastes  ctiruntits,  Linnyeus 
Plate  XX.,  lig.  2 
Horned  Viper 

Boulenger,  ('at.  Bnahes,  IIP,  p.  502 
Anderson,  “  Zool.  Egypt.,  Rejit.,”  p.  330,  Plate  XLVIII 

Fifteen  to  twenty-one  scales  across  the  front,  from  eye  to  eye  ;  a  large,  erect,  ribbed, 
horn-like  scale,  often  present  above  the  eye  ;  14-18  scales  round  the  eye ;  4-5  series  of 
scales  lietween  the  eye  and  the  labials  ;  nostril  in  a  single  small  shield,  separated  from  its 
fellow’  by  0-8  longitudinal  series  of  scales,  from  the  rostral  by  two  or  three  (rarely  one)  ; 
12-15  upper  labials ;  scales  in  27-35  rows.  Ventral,  130-165,  with  feeble  lateral  keel ; 
subcaudals,  25-42  ;  the  posterior  usually  more  or  less  distinctly  keeled.  Coloration,  pale 
yellow’ish-brown  above,  uniform  or  with  4-6  regular  series  of  round  browm  spots,  the  two 
middle  ones  sometimes  confluent,  forming  cross-bars  ;  a  more  or  less  distinct  oblique  dark 
streak  behind  the  eye  ;  lower  parts,  white  ;  end  of  tail  rarely  black. 

Total  length,  720  mm.  ;  tail,  90  mm. 

Northern  border  of  the  Sahara,  Egypt,  Nubia,  Arabia,  Southern  Palestine. 

The  horned  viper  is  restricted  to  the  sandy  parts  of  the  Northern  Sudan,  and  has  not 
been  found  south  of  Senaar  (Bruce)  ;  Anderson  got  it  at  Wady  Haifa  and  Suakin  ; 
Hartmann  in  the  Bejuda ;  specimens  from  Dongola  (without  horns)  are  in  the  Gordon 
College  Museum. 

This,  like  the  following  species,  is  admirably  adapted  for  life  in  sandy,  desert  localities. 
The  serrated  keels  of  lateral  scales  acting  as  sand  ploughs,  the  snake  can,  by  curious  strong 
movements  of  its  body-muscles,  rapidly  disappear  before  the  eyes  of  the  spectator  by 
covering  itself  with  sand  and  sinking  vertically  down  in  it  without  moving  its  body  as  a 
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whole.  It  has  its  holes  mostly  between  the  roots  of  low  desert  plants  ;  feeds  especially 
on  small  mammals  (mice),  and  is,  like  probably  all  true  vipers,  capable  of  being  tamed,  so 
far  as  to  take  food  from  its  master’s  hand. 

The  other  species  of  Cerastes  {('.  vipi'ra,  L.)  does  not  enter  the  Sudan,  being  restricted 
to  North  Africa  proper. 

Genus  :  Erliis,  Merrem 

Head  very  distinct  from  neck,  covered  with  small  imbricate  scales;  eye  moderate, 
with  vertical  pupil,  separated  from  the  labials  by  small  scales ;  nostril  directed  upwards 
and  outwards.  Body  cylindrical ;  scales  keeled,  in  27-37  rows  ;  dorsals  forming  straight 
longitudinal  series ;  lateral  scales  smaller,  oblique,  pointing  dowmwards,  with  serrated 
keels  ;  ventrals  roimded.  Tail  short ;  subcaudals  single. 

Africa,  north  of  the  Equator  ;  Southern  Asia. 

Kchis  cariiiatnt:,  Schneider 
Plate  XVII.,  fig.  2 
Boulenger,  (ktf.  Snakeii,  III.,  p.  505 
Anderson,  “  Zool.  Egypt.,”  I.,  p.  336,  Plate  XLIX. 

Head  covered  with  small,  more  or  less  strongly  keeled,  scales ;  a  narrow  supra-ocular 
sometimes  present ;  two  (rarely  three  or  one)  series  of  scales  between  the  eye  and  the 
labials  ;  anterior  nasal  shield  in  contact  with  the  rostral ;  10-12  upper  labials ;  scales  in 
27-37  rows.  Ventrals,  132-192  ;  subcaudals,  21-48.  Pale  buff,  greyish,  reddish,  or  brown 
above,  with  one  or  three  series  of  whitish,  dark-edged  spots ;  a  zigzag  dark  and  light  band 
may  run  along  each  side;  a  cruciform  or  ari'ow’  or  Y-shaped  whitish  marking  often  present 
on  the  head ;  lower  parts  wdiitish,  uniform,  or  with  brown  dots  or  with  small  round 
black  spots. 

Total  length,  720  mm.  ;  tail,  70  mm. 

Desert  or  sandy  districts  of  Africa,  north  of  the  Equator ;  Southern  Asia,  from 
Transcaspia  and  Arabia  to  India. 

This  small  and  widely  distributed  viper  is  known  in  the  Sudan  only  from  the  northern 
parts;  from  Suakin  and  Durrur  by  .1.  Anderson;  from  Khartoum,  Dongola  and  Kordofan 
(MazrCib)  by  A.  L.  Butler.  But  as  it  ranges  southw'ards  to  Togo  and  Somaliland,  there  is 
no  doubt  that  it  will  be  found  also  in  the  Upper  Nile  valley.  It  is  much  feared  everywhere, 
and  known  as  “  Efa  ”  in  North  Africa  and  as  ”  Phoorsa  ”  in  North  India.  It  feeds 
principally  on  small  mammals  and  birds.  The  second  species  of  this  genus,  1<J.  cvloratuf!, 
Giinther,  is  restricted  to  Palestine,  Arabia  and  the  Bed  Sea  Coast  of  Egyj)t,  and  may  be 
found  also  in  the  Sudan,  though  I  think  that  both  species  are  mutually  exclusive. 

AI'I’ENDIX 

The  snakes  called  “  Opisthoglyphous,”  having  the  last  teeth  of  the  upper  jaw  more  or 
less  enlarged  and  longitudinally  grooved  on  the  front  surface,  are  also  poisonous  in  different 
degrees,  according  to  genus.  But  only  a  few  species  reach  such  dimensions  as  to  be  able 
to  bite  a  man  successfully — the  poison-fangs  being  so  far  back  in  the  mouth  that  only  small 
parts  of  the  human  body  like  a  finger  can  come  within  their  reach.  Moreover,  the  poison 
of  most  of  them  does  not  act  perceptibly  on  man.  Practically  only  the  genus  Fuaiiuiiophis, 
and,  among  its  four  species,  only  /'.  sihiJdiis,  L.  (Plate  XX.,  fig.  3),  would  be  considered  as 
venomous.  In  the  Upper  Nile  Valley  this  snake  reaches  a  length  of  about  five  feet,  and 
may  be  easily  identified  on  account  of  its  large  eyes  with  round  j)upils,  the  very  elongate 
loreal,  and  the  prominent  supra-ocular.  As  it  is  Ijy  no  means  aggressive,  but  takes  rapidly 
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to  its  refuge  at  the  approach  of  man  (though  fiercely  defending  itself  by  biting  when  caught), 
I  do  not  believe  that  it  is  to  be  feared  in  any  way.  A  figure  of  its  head  is  given  on 
Plate  XX.,  fig.  3,  c.  Coloration,  brown  above,  with  a  more  or  less  distinctly  yellow  line  in 
the  middle  of  the  back  ;  lower  surface,  white  anteriorly  to  yellow  in  the  posterior  part. 

The  ScaliiKj  (if  (i  SiKike’K  Jleiid  (Did  Ihjdij 

The  upper  liji  of  all  Sudanese  snakes  is  bordered  by  a  row'  of  more  or  less  enlarged 
plates,  the  upper  labials  (u.l.) ;  the  middle  one  on  the  end  of  the  snout,  and  emarginated 
below',  to  allow  the  tongue  to  be  protruded  from  the  mouth,  is  called  the  rostral  (r.).  .\t 

each  side  of  tlie  head  we  find  a  nasal  (n.)  sliield,  perforated  liy  the  nostril  and  often  divided 
vertically  (the  hind  part,  in  addition,  horizontally  in  radiniiKiphis  sihiUiiis).  This  shield  is 
follow'ed  liaekw'ards  by  a  loreal  (1.),  elongate  in  Fsainiiid'phis,  missing  in  Naja  and  Atractas'pia, 
indistinguishalile  in  the  snakes  w'ith  many  small  head-scales,  like  Bitia,  Cerastes  and  Echis. 
Behind  tlie  loreal,  and  between  this  and  the  eye,  w'e  find  the  prie-ocular  (one  or  two,  rarely 
more) ;  behind  the  eye,  the  post-oculars  (tw'o  or  three,  rarely  one).  The  eye  may  be  separated 
from  the  uiiper  labials  by  suboculars  (see  Naja  hajie,  Causvs),  even  occurring  in  several 
rows,  as  in  Bitis,  Cerastes,  Echis,  or  some  of  the  uiiper  labials  may  enter  the  eye 
{rsainindphis,  Atraefaspis,  Naja  itiijricullis).  Tlie  temples  behind  the  post-oculars  are  covered 
with  temporal  scales  (t  t')  in  several  rather  vertical  rows,  only  the  first  two  rows  being, 
however,  counted  in  the  descriptions. 

The  upper  surface  of  the  head  beliind  the  rostral  is  covered  by  nine  large  plates  (four 
pairs  and  one  unpaired),  in  I’samtiinphis,  Naja,  Caiisus  and  Atnictaspis,  by  small  keeled  ones 
in  Bitis,  Cerastes  and  Echis.  The  plates  are  called  as  follows,  from  snout  to  back  of  head  : 
inter-nasals  (between  nasals)  (i.),  pra;-frontals  (pf.),  supra-oculars  (so.);  betw'een  these  the 
median  frontal  (fr.),  behind  them  the  parietals  (p.).  Lower  surface  of  head:  round  the 
lower  lip  =  lower  labials  ;  the  middle  one  below  the  rostral  =  symphysial ;  behind  the 
symphysial  =  the  chin-shields,  one  or  two  x'airs  ;  behind  them  the  gular  scales,  followed  by 
the  broad  ventrals  (fig.  2),  which  cover  the  whole  lower  surface  of  the  body  ;  the  last  ventral 
covering  the  vent,  longitudinally  divided  or  entire,  is  the  anal.  The  tail  is  covered 
below  by  the  subcaudals  (single  like  the  ventrals  in  Atractaspis  and  Echis,  paired  in  the 
others).  The  scales  of  the  upper  parts  of  body  and  tail  are  arranged  mostly  in  longitudinal 
rows.  They  are  counted  on  the  thickest  part  of  the  body  obliquely  across  the  back  from 
one  side  of  the  enlarged  ventrals  to  the  other ;  they  are  nearly  always  in  odd  numbers 
in  the  Sudanese  species. 
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The  collection  of  parasitic  worms  made  by  Dr.  Wenyon  during  his  stay  in  the  southern 
parts  of  the  Sudan  was  handed  to  me  in  most  excellently  preserved  condition  for  further 
investigation  and  description.  The  number  of  individual  species  obtained  by  him  is  con¬ 
siderable.  Some  of  them  are  known  to  science  only  in  briefest  outline ;  others  are  new,  and  in 
some  instances  present  highly  novel  characteristics.  An  account  of  the  Nematodes  and 
Trematodes  alone  is  given  in  this  paj)er,  which  deals  with  them  from  the  systematic  standpoint 
rather  than  from  that  of  species  anatomy,  to  which  the  material  so  admirably  lends  itself. 
These  restrictions  have  been  imposed  by  the  limited  time  available  for  the  examination  of  the 
matei’ial  and  the  amount  of  helminthological  literature  involved  in  the  identification  of  forms 
hut  distantly  related  to  one  another. 

The  hosts  of  the  ten  varieties  of  Nematoda  were  Mule,  Bat,  Guinea  fowl.  Snake,  Toad,  and 
Garmot  fish.  The  Trematoda  were  of  four  kinds,  and  were  obtained  from  Watcrhuck,  Sheep 
and  Marabou  Stork.  The  Cestodes,  contained  in  sixteen  tubes,  remain  unexamined. 

P  K  E  P  A  K  A  T  o  R  Y  METHODS 

The  great  bulk  of  the  helminthological  material  from  abroad  usually  reaches  England  in 
a  very  poor  state  of  preservation,  owing  to  the  use,  by  collectors,  of  methods  that  are  quite 
inapplicable  to  these  particular  parasites,  however  excellent  they  may  have  proved  them¬ 
selves  for  general  histological  purposes. 

It  mav  not  be  out  of  place,  therefore,  to  detail  briefly  the  methods  used,  and  the  further 
treatment  adopted,  in  the  investigation  of  the  helminthes  that  form  the  subject  of  this  paper. 

The  Nematoda  and  Trematoda  react  in  such  radically  different  ways  to  various  fixing 
reagents  that  those  adopted  for  one  group  are  often  quite  unsuited  to  the  other. 

Nematoda. ^¥orma,\m,  on  account  of  its  general  use  and  handiness,  is  a  very  commonly 
used  preservative.  It  should,  however,  never  be  used  for  roundworms,  unless  in  tbe  absence 
of  other  reagents.  It  over-distends,  and  in  weak  solution,  badly  macerates,  the  tissues.  In 
10  per  cent,  solution  specimens  sometimes  keep  well,  but  it  frequently  happens  that,  during 
the  process  of  fixation,  the  specimens  coil  considerably,  and  often  part  of  the  viscera  is 
extruded  by  rupture  of  the  integument  during  spasmodic  contraction.  The  lack  of  trans¬ 
parency  of  formalin-preserved  specimens  renders  the  observation  of  details  of  structure  and 
internal  topography  difficult,  but  the  required  details  must  be  searched  for  in  this  fluid  once 
the  animals  are  fixed  in  it,  as  transference  later  to  glycerin,  no  matter  how  gradual  the 
process,  leads  to  irretrievable  shrinkage  and  distortion.  For  the  same  reason  Kaiserling’s 
fluid  should  never  be  used.  The  preservation  of  colour  in  the  Nematoda  is  of  practically 
no  importance.  Mercurial  solutions  destroy  the  translucency  and  form  deposits  within  the 
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tissues.  The  preservative  reagent,  i^ar  excellence,  for  the  Nematodes  is  alcohol,  but  its  use 
must  be  governed  by  certain  rules,  otherwise  the  inevitable  contraction  and  shrinkage  will 
occur. 

Looss  has  found,  by  e.xperiment,  that  if  living  Nematodes  be  dropped  into  boiling  70  per 
cent,  alcohol  they  will  die  extended  and  without  local  distortions,  and  that  such  specimens  may 
thereafter  he  slowly  infiltrated  and  rendered  transparent  hy  glycerin.  For  field  work  in  the 
Tropics,  and  to  olitain  most  satisfactory  results,  it  is  only  necessary  to  he  provided  with  a  supply 
of  spirit,  a  large  test-tube,  a  brass  spirit  lamp,  and  a  small  enamel  pan  3  in.  by  3  in.  The  pan 
should  be  of  just  such  a  size  as  will  contain  the  lamp  within  it  and  thus  reduce  the  space  to  a 
minimum.  The  pure  spirit  suffices  for  the  lamp,  and  when  diluted  to  the  strength  of  70  per 
cent,  alcohol  it  serves  as  reagent.  The  specimens  when  collected  are  shaken  up  vigorously  in 
half  a  test-tube  of  1  per  cent,  saline  solution,  in  order  properly  to  cleanse  the  mouth  parts  and 
genital  papill®  of  foreign  matter,  and  then  poured  out  into  a  fiat  vessel — petrie  dish  or  an 
ordinary  plate.  A  quantity  of  the  70  per  cent  alcohol  solution  is  then  poured  into  the  enamel 
pan,  filling  it  to  the  depth  of  about  half-an-inch.  It  is  then  heated  over  the  spirit  fiame  until  it 
just  commences  to  boil.  Thereon  the  pan  is  (piickly  raised  from  the  fiame,  and  the  specimens 
are  rapidly  transferred  one  by  one  from  the  saline  solution.  They  should  immediately  straighten 
themselves  out  and  die  in  an  extended  condition.  When  all  the  specimens  have  been  killed 
in  this  way  they  should  then  he  transferred  to  small  tubes  of  cold  70  per  cent,  alcohol,  in 
which  they  w’ill  remain  without  shrinking  or  becoming  brittle  for  a  long  time. 

For  examination  the  specimens  must  be  further  treated  in  order  to  render  them  trans¬ 
parent.  If  small,  or  if  external  anatomy  only  is  required  in  larger  w'orms,  they  should  be 
cleared  in  glycerin.  The  worms  are  taken  from  the  70  per  cent,  storage  alcohol  into  a 
solution  of  70  per  cent,  alcohol  to  which  has  been  added  5  per  cent,  of  pure  glycerin.  The 
whole  is  then  allowed  to  evaporate  slowly,  say  in  a  temperature  of  al)out  60°  C.  The  alcohol 
is  gradually  driven  off,  leaving  the  glycerin  to  become  more  and  more  concentrated  ;  the 
process  not  being  completed  until  there  remains  only  a  small  quantity  of  very  viscid  glycerin 
containing  the  w'orms.  The  specimens  then  may  be  examined  immediately,  stored  in  pure 
glycerin,  or  mounted  in  glycerin-jelly  as  permanent  preparations.  Should  a  more  rapid 
examination  he  necessary  than  is  allowed  by  the  above  method,  the  specimens,  after  fixation  in 
boiling  70  per  cent,  alcohol,  may  be  transferred  for  thirty  minutes  to  96  per  cent,  or  absolute 
alcohol,  and  then  cleared  in  “white”  creosote.  This  renders  the  specimens  exceedingly 
transparent,  so  that  even  the  histological  details  of  the  different  internal  organs  may  all  be 
observed  by  various  focussing.  It  is  well  suited  for  the  study  of  the  relationships  of  the 
internal  structures  of  the  larger  and  more  opaque  forms,  and  has  an  additional  merit — that 
in  the  course  of  tw*enty-four  hours  the  creosote  will,  by  slow  endosmosis,  restore  to  normal 
contour  any  irregularities  that  may  have  been  caused  by  the  spirit.  The  cleared  specimens 
should  be  examined  in  creosote  and  then  returned  for  storage  to  70  per  cent,  alcohol,  as 
they  do  not  mount  satisfactorily  in  Canada  balsam,  and  become  deeply  stained  if  they  are  left 
for  any  length  of  time  in  creosote,  though  in  other  respects  they  are  uninjured  and  still  retain 
their  natural  softness  and  contour.  The  70  per  cent,  alcohol  is  much  the  best  stock  solution 
for  museum  purposes,  for  the  specimens  are  then  available  at  any  time  for  investigation  or 
reference  by  either  of  the  above  processes,  and  they  are  not  rendered  brittle,  as  by  spirit, 
in  course  of  time. 

Trematoda.-  The  only  apparatus  required  for  the  Trematoda  is  a  supply  of  test-tubes  and 
collecting  bottles,  and  the  following  reagents  :  1  per  cent,  saline  solution,  saturated  corrosive 
sublimate,  10  per  cent,  formalin,  70  per  cent,  alcohol.  The  saline  solution  is  used  as  a  cleansing 
reagent ;  the  specimens  are  shaken  up  vigorously  in  it  and  the  debris  decanted  off.  For  fixing, 
the  following  methods  are  best:  The  cleansed  worms  are  transferred  to  a  clean  test-tube 
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containing  about  a  third  of  1  per  cent,  saline.  They  are  now  violently  agitated  for  several  minutes, 
and  then  at  once  there  is  poured  in  an  equal  amount  of  saturated  corrosive  if  the  specimens  he 
small,  or  10  per  cent,  formalin  if  large,  and  the  shaking  continued  as  vigorously  as  before  for 
several  minutes  longer.  The  .flukes  then  should  be  found  dead  and  fixed  in  an  extended 
condition.  They  may  be  left  in  the  fixing  fluid  for  some  little  time,  but  should  later  be  well 
washed  in  water  and  preserved  in  70  per  cent,  alcohol  if  small,  or  in  weak  formalin  if  large. 
For  detailed  examination  the  Fasciolidre  and  Schistosomidce  should  be  cleared  in  creosote,  but 
the  thick  and  fleshy  Paravijjhistomidce  reijuire  sectioning.  Paramphis tomes  that  have  lain  for 
some  time  in  formalin  may  be  successfully  reduced  to  serial  ribbons  within  a  few  hours  by 
transference  to  acetone  direct,  or  after  rapid  passage  through  spirit.  After  a  couple  of  hours, 
dehydration  may  be  tested  by  clearing  in  aniline  oil,  it  being  necessary  to  return  the  specimens 
thus  cleared  to  fresh  acetone.  When  dehydration  is  complete  the  specimens  are  transferred 
to  a  warm  mixture  of  acetone  and  paraffin,  and  infiltration  is  rapidly  effected  under  an  exhaust 
pump.  By  this  method  for  hastening  the  parasites  through  the  dehydration  stage,  their  tissues 
escape  the  hardening  that  renders  the  serial  sectioning  of  Trematoda,  prepared  by  older 
methods,  exceedingly  difficult  and  exasperating. 

N  E  M  A  T  o  D  A 

?  Family,  Gnathostomid.e.  Genus,  Taiiqua 

Tanqica  tiara,  v.  Linstow,  1906. 

Ascaris  tiara,  v.  Linstow,  1879.  Wnrtemb.  Nat.  Faliresb.,  p.  313. 

Ctenocephalus  tiara,  v.  Linstow,  1906.  Spolia  Zclanica. 

Egyptian  Monitor  lizard,  Varaims  niloticus.  Intestine.  Taufikia,  White  Nile. 

Tanqua  tiara  was  first  recorded  from  Natal,  whei’e  it  was  found  to  occur  in  Varanus 
ornatus.  Baud.  Later  its  presence  was  noted  in  the  Bengal  Monitor,  Varamts  bengalensis. 
Baud.  Its  discovery  in  the  Egyptian  Monitor  is  apparently  new.  A  very  similar  form  from 
Ilydrosaurus  birittatus  has  recently  been  sent  to  the  London  School  of  Tropical  Medicine  by 
Dr.  Stanton,  from  the  Federated  Malay  States.  There  is  considerable  doubt  as  to  the 
systematic  position  of  v.  Linstow’s  genus.  T.  tiara,  the  type  species,  was  originally 
described  as  an  Ascaris,  owing  to  the  deceptive  resemblance  of  the  transversely  grooved 
cuticular  shields  that  protect  the  paired  lips,  to  the  typical  arrangement  of  the  Ascaris  lips. 
The  curious  shape  of  the  anterior  end  of  the  body,  the  bilabial  mouth,  the  presence  of  four 
cervical  glands  of  distinctive  form  and  position,  the  disposition  and  small  number  of  the 
papillae  surrounding  the  genital  aperture  in  the  male,  are  all  characters  of  generic  import  that 
Tanqua  has  in  common  with  Gnathostomum.  Thus  Tanqua  is  more  entitled  to  a  place  in  the 
Family  Gnatiwstomtdce  than  in  AscaruUe. 


Family,  Metastrongylid^.  Sub-family,  Trichostrongylinae.  Genus,  Hamonchus 

ll(P.monchus  contortus 

Sheep,  Ovis  arws.  Stomach.  Nasser,  Sobat  Kiver. 

One  or  two  examples  of  H.  contortus  were  present  in  the  tube  containing  a  quantity  of 
am))histomes  from  the  stomach  of  a  sheep.  This  parasite  is  practically  world-wide  in  its 
distribution,  and  its  occurrence  in  the  Sudan  calls  for  little  remark.  It  affords,  however,  an 
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opportunity  to  dwell  upon  the  classilioation  of  the  various  species  that  formerly  were  grouped 
together  into  the  unwieldy  genera  Strongylus  and  Sclerostnmum.  Under  the  former  name 
Stossich  quotes  in  1899  no  less  than  forty-two  species,  and  in  the  latter,  twenty-six.  Since 
then  seventeen  others  have  l)oen  added.  Strongylns  and  Sclcwstomum  were  used  by  Stossich 
as  generic  names  under  which  to  group  two  distinct  types  found  in  those  Nematoda  the 
males  of  which  possessed  a  rayed  bursa,  viz.  those  with  simple  unarmed  mouth  and  those 
with  chitinous  mouth-capsule,  and  into  these  two  large  genera  he  brought  a  number  of  others 
that  more  or  less  exhibited  these  characters,  regarding  their  names  as  synonyms. 

Stiles  has  recently  shown,  however,  that  the  type-species  of  Strongylus  is,  undoubtedly, 
Strmigylus  equimis,  which  is  also  a  type  of  Sclerost07num,  so  that  these  two  generic  names  ai'e 
synonymous,  and  the  more  recent  Sclei-ostomum  must  give  way  to  the  older  name,  Strongylus. 
The  genus  Strongylus,  moreover,  must  now  include  primarily  its  own  type  species,  and  thus, 
in  any  division  of  the  various  bursate  forms,  the  name  must  apply  to  the  section  containing 
an  armed  mouth-capsule  similar  to  that  of  Strongylus  equinus — an  exactly  opposite  result 
from  the  definition  determined  upon  by  Stossich. 

Further,  it  is  certain  that  the  several  old  genera  suggested  by  Molin,  such  as 
Deletrocephalus,  Diaphanoccphalus,  Echinocephalus,  Eucyathostoimvm,  Globocephalus, 
TIistiostrongylus,  Kalicephalus  and  Metastro7igylus,  and  afterwards  suppressed  as  synonyms 
in  these  two  large  genera,  must  be  reinstated  in  any  modern  classification  that  recognises 
distinctive  design  in  the  body  as  a  whole,  and  in  its  various  parts  as  of  generic  value,  and 
regards  species  as  stable  variations,  minute  but  decided  in  themselves,  in  the  repetition 
of  a  particular  design. 

It  appears  to  me  that  the  characters  of  the  mouth  armature  in  the  bursate  Nematodes 
must  he  recognised  as  of  higher  than  generic  value,  and  our  present  knowledge  of  the 
internal  anatomy  of  the  various  genera  of  Strongyles  calls  for  their  re-gi’ouping  into  three 
separate  families,  somewhat  after  the  following  manner: — 


Strongylidae 

Nematoda  with  chitinous 
mouth-capsule,  and  a  bursa 
in  the  male  with  true  rays. 
Two  spicules 

Metastrongylidae 
Nematoda  with  simple 
mouth,  and  a  bursa  in 
the  male  with  true  rays. 
Two  spicules 

Strongylidae 

Eustrongylida? 

Nematoda  with  simple  mouth, 
and  a  cuticular  bursa  in  the 
male  without  rays.  One 
spicule 

I 

Anchylostominae 

I 

Strongylinae 

I 

?  n.  sub-fam. 

Dilated  mouth-capsule  guarded 

Dilated  mouth  -  capsule 

by  teeth  or  cutting  plates, 

guarded  by  a  ring  of 

curved  dorsally 

I 

setae  “corona  radiata " 
situated  terminally 

.\nchylostomum 

I 

Necator 

Strongylus 

Kalicephalus 

Uncinaria 

Triodontophorus 

Gyalocephalus 

Cylichnostomum 

Eucyathostomum 

Qlsophagostomum 

etc. 
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Metasti'ongylulifi 


Trichostrongylinai,  n.n. 

Vagina  sliort,  uteri  divergent,  and  musculature 
differentiated  into  ovejectors 

I 

Trichostrongylus 

Ostertagia 

Nematodirus 

Ilaemonchus 

Cooperia 


Metastrongylin®,  n.n. 

Vagina  elongate,  uteri  lie  close  together 
and  have  simple  musculature 

Metastrongylus 

Protostrongylus 

Pseudalius 

Pharurus 


Family,  Spikueid®.  Genus,  Spiroptera 
Spiroj)tera  megastoma 

Mule.  Attached  to  stomach  mucous  membrane.  Wau,  Bahr-El-Ghazal. 

Spiroptera  megastoma  is  a  stomach  parasite  of  eq nines  that  is  too  well  known,  both  in 
Egypt  and  Europe,  to  require  more  than  a  note  of  its  occurrence  in  the  Sudan. 

Family,  Filabid.®.  Genus,  ?  Filar ia 

Filaria,  sp.  ? 

Bat — Megaderma  frons.  Body  cavity.  Bor,  Jebel  Eiver. 

A  single  specimen  was  found  in  the  body  cavity  of  a  Megaderma  frons.  It  measures  Filaria 
20  mm.  in  length,  is  immature  and  a  female.  Accordingly  it  does  not  provide  sufficient  data 
for  determination  as  any  one  definite  species.  The  absence  of  a  male  is  very  regrettable,  as 
Filarice  appear  to  be  very  rare  in  the  Vespertilionid®.  Rudolphi  records  Filaria  vcspertilionis 
from  Vespertilio  discolor,  V.  hechsteinii,  and  v.  Linstow  Filaria  vesperuginis  from  Vesjierugo 
serotinus,  to  neither  of  which  our  specimen  is  likely  to  belong. 

Filaria  agamce.  Eodhain,  1900 

Lizard — Agama  colonorum.  Embryos  in  blood.  Wau,  Bahr-El-Ghazal. 

This  is  a  short,  stout  and  sheathed  embryo  measuring  about  66 p,  the  sheath  being  about  Filaria  agamtr 
a  third  longer.  Eodhain  has  described  and  figured  it  in  “  Centralbl.  f.  Bakt.  u.  Par.,”  XLI.,  Abt.  1, 

Grig.  1906,  p.  545.  The  adults  wei’e  found  by  him  in  the  cellular  tissue  beneath  the  skin,  but 
were  lost  in  transit  and  have  consequently  not  been  described.  Dr.  Wenyon  came  across  the 
embryos  only.  The  name  F.  agamce  was  used  only  incidentally  liy  Eodhain  in  an  explanatory 
note  that  accompanied  the  figure,  and  does  not  appear  in  the  text.  There  seems  no  objection 
to  its  adoption,  though  its  use  was  probably  intended  for  descriptive  rather  than  systematic 
purposes. 

Genus,  Filaria 
Filaria  hufonis,  sp.  nov. 

Toad — Bufo  regularis.  Connective  tissues.  Nasser,  River  Sobat. 

Relatively  few  filaria  have  been  noted  in  the  Amphibia.  Stossich  was  able  to  collect  only  Filaria buf mis 
seven  known  forms  for  his  monograph  in  1897.  I  have  found  no  records  of  further  finds  since 
that  time. 

Dr.  Wenyon  mentions  in  his  notes  that  the  embryos  of  this  filai'ia  are  exceedingly 
common  in  the  blood  of  toads  at  Nasser.  Of  the  five  adult  specimens  collected,  four  were 
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Physaloptera 

ijuadfovaria 


female,  one  male,  the  former  measuring  two  inches,  the  latter  three-quarters  of  an  incli  in 
length.  Both  sexes  are  very  delicate  and  threadlike.  The  male  has  the  posterior  portion 
strongly  curled  in  corkscrew  fashion  ;  the  female  tail  is  bent  ventrally  as  a  simple  hook.  The 
l)ody  maintains  practically  the  same  diameter  throughout  its  length  save  at  the  extremities, 
the  anterior  end  tapering  only  a  little  and  being  round  and  blunted  ;  the  posterior  narrows 
considerably,  and  in  the  female  is  drawn  out  to  a  tapering  point  from  the  region  of  the 
anus.  The  surface  of  the  body  is  smooth  and  shows  no  evidence  of  transverse  striation  at 
any  part. 

The  mouth  is  simple,  and  is  not  guarded  by  cuticular  elevations  such  as  have  been 
described  for  certain  of  the  Filaria,  e.g.  F.  tenehra,  F.  cornuta,  etc.  It  resembles  mucb  more 
closely  the  condition  found  in  certain  of  the  human  filaria — e.g.  F.  perstans,  where  there  are 
only  tiny  touch  corpuscles  surrounding  the  oral  aperture. 

The  mouth  continues  into  the  oesophagus,  T5  mm.  long,  which  can  be  recognised  as 
divided  into  two  portions,  an  anterior  narrow  portion,  0'3  mm.  in  length,  without  musculature, 
and  a  thick  muscular  portion,  four  times  the  length  of  the  preceding,  which  is  continued  into 
the  wide  cellular-lined  chyle  intestine  to  the  neighbourhood  of  the  anus.  The  nerve  ring 
encircles  the  oesophagus  0'25  mm.  from  the  anterior  extremity. 

In  the  male  the  cloaca  opens  very  close  to  the  tip  of  the  tail  (0'07  mm.).  Owing  to  the 
coiling,  the  number  of  genital  papilla;,  so  important  in  species  work,  cannot  be  determined  with 
certainty,  but  there  appear  to  be  two  pairs  of  pre-anals,  a  pair  of  large  fleshy  ad-anals,  and 
three  pairs  of  post-anals.  There  are  two  unequal  spicules — simple  tubular  in  structure, 
tapering  distally-  the  longer  measuring  0  26  mm.,  the  shorter  OTl  mm.  The  testicular  tube 
extends  forwards  to  within  a  short  distance  (0'3  mm.)  of  the  junction  of  oesophagus  with 
chyle  intestine. 

In  the  female  the  anus  lies  about  0’36  mm.  from  the  posterior  extremity.  The  ovarian  and 
uterine  coils  fill  the  greater  portion  of  the  body  cavity,  and  their  windings  give  the  worm  a 
rope-like  appearance  under  the  microscope.  These  coils  only  cease  their  forward  extension  in 
the  body  cavity  at  about  0  7  mm.  from  the  head.  The  vaginal  opening  is  situated  1'2  mm.  The 
worm  is  vivii^arous. 

Filaria  Enihryoa 

Dr.  Wenyon  notes  the  occurrence  of  Filaria  embryos  in  the  blood  of  the  Francolin 
partridge  and  of  the  guinea  fowl.  The  two  varieties  in  the  latter  were  previously  noted 
by  Neave  (1906).  In  none  of  the  birds  examined  were  adult  forms  discovered. 

Family,  Ph  ys.4Loi>tekidj3 
Genus,  Physaloptera, 

Physaloptera  quadroraria,  n.  sp. 

Egyptian  Monitor  Lizard.  Yaranus  niloticus.  Intestine.  Taufikia,  White  Nile. 

The  distinctive  and  most  remarkable  character  of  this  parasite  is  the  re-diqflication  in  the 
female  of  the  usual  pair  of  ovarian  tubules  that  is 
typically  found  in  Nematoda.  In  P.  quadrovaria  the 
vaginal  canal  is  formed  by  the  fusion  of  four  distinct 
ovarian  tubes. 

The  genus  Physaloptera  is  but  scantily  distri¬ 
buted  among  the  Lizards.  Rudolphi  mentions  two 
forms,  P.  retusa  and  P.  ahreriata,  and  Parona  has  added  a  third,  P.  rarani,  as  parasitic  in 
Monitors  and  their  allies. 


Pift  -1:1  —  Division  of  the  uterus  of  Physaloptera 
qnoHrcaariit  into  four  ovarian  tubules, 
ut.  =iiteru8. 
ov  t-=ovarian  tubules. 
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Family,  A  sc  arid  a; 

Genus,  Ileterakis 
Iletcrakis  numidcB,  n.  sp. 

Guinea  fowl.  Numida  ptilorhyncha.  Intestine.  White  Nile. 

This  parasite  appears  to  infest  the  guinea  fowl  of  tropical  Africa  in  a  marked  degree. 
Large  numbers  were  collected  from  several  birds  by  Dr.  Wenyon  in  the  Sudan,  and  I  have 
obtained  it  also  on  various  occasions  during  a  recent  collecting  tour  in  Uganda.  The 
arrangement  of  the  genital  papillte  is  peculiar,  but  in  its  mouth  parts  it  appears  to  resemble 
somewhat  closely  a  larger  species,  H.  compressa,  described  by  Schneider  and  obtained  from  a 
domestic  fowl  of  Australia. 

The  parasites  are  of  a  whitish  colour,  are  stoutly  built  and  fairly  thick,  measuring  in 
length  17’5  mm.  in  the  male,  25  mm.  in  the  female.  The  sexes  are  not  easily  distinguishable 
liy  the  naked  eye,  but  the  males  arc  more  truncate  at  the  posterior  extremity  than  are 
the  females. 

The  mouth  is  guarded  by  three  large  distinct  lips  such  as  are  found  always  in  Ileterakis  and 
Ascaris.  There  are  no  intermediary  lips.  Just  after  its  origin  each  lip  is  slightly  constricted 
laterally,  and  then  expands  into  a  wider  distal  portion  that  is  in  general  shape  triangular,  with 
each  angle  distinctly  rounded  off  as  a  well-marked  protruding  lobe  (see  Fig.  44,  A).  The  fleshy 
pulp  contained  within  each  lip  is  shaped  pretty  much  after  the  same  fashion.  It  is  indistinctly 
lobed  but  is  undivided,  thus  resembling  closely  the  condition  described  by  Schneider  for 
H.  compressa,  in  contradistinction  to  that  occurring  in  other  Heterakis.  Along  the  inner  edge 
the  lips  have  a  band  with  a  finely  striated  surface.  There  are  no  indications,  however,  of 
true  teeth. 

The  oesophagus  is  muscular,  slightly  bulbous,  and  is  15  mm.  long. 


Re-  « 

HErk.RA.KtS  NOUlDit 

A=:mouth  parts.  B^veDtreQ  aspect  of  tail  of  male  shotslDg  papillae 


In  the  male  the  posterior  end  of  the  body  is  provided  with  narrow,  thick,  cuticular 
expansions,  extending  forwards  to  disappear  at  about  0  8  mm.  from  the  tip  of  the  tail.  Upon 
the  area  of  the  ventral  surface  thus  enclosed  three  anatomically  important  features  are  seen. 
The  genital  opening  0'25  mm.  forward  from  the  tail-tip,  and,  again  a  further  0'15  mm.,  the 
ventral  sucker  with  chitinous  ring-like  edge.  The  third  and  specifically  most  distinctive 
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Rchino- 

rhynchits 

segmentatiis 


character  is  the  arrangement  of  the  genital  papillio.  In  this  species  tliere  are  no  papill® 
situated  eitlier  at  the  side  of  or  anterior  to  the  cuticular  ring  of  the  ventral  sucker.  Between 
this  and  the  cloaca,  and  lying  within  the  external  range  of  these  two  structures,  are  three  pairs 
of  sessile  papillae.  The  last  pair  lie  just  in  front  of  the  angles  of  the  cloaca. 

Of  post-anal  papillae  there  are  seven  pairs  ;  two  ventral,  in  line  with  the  pre-anals  and 
sessile  ;  five  external,  large,  fleshy  and  supporting  the  cuticular  expansions.  The  first  pair 
of  sessile  ventral  papillaj  are  small,  and  are  situated  immediately  behind  the  angles  of  the 
cloaca;  the  second  pair  lie  at  the  base  of  the  third  set  of  externals.  The  five  pairs  of 
external  post-anal  papill;e  decrease  in  size  and  importance  from  before  backwards.  The 
most  anterior  lie  almost  ad-anally,  and  are  by  far  the  most  conspicuous.  The  second  and 
third  pair  are  equidistant  from  the  first  pair,  from  one  another,  and  from  the  succeeding 
fourth  and  fifth  pairs,  which  a>’e  very  small,  slender,  and  lie  close  together.  The  spicules 
are  two  in  number,  they  are  of  equal  size,  long  and  slender,  with  slightly  sickle-shaped  curve 
at  their  distal  extremity.  They  measure  0'9  mm.  in  length. 

In  the  female  the  genital  pore  lies  almost  exactly  in  the  middle  of  the  body.  The 
vagina  passes  first  of  all  forwards  from  the  genital  opening,  and  after  a  very  short  distance 
bends  backwards,  dividing  into  the  two  genital  tubules  which  fill  the  bulk  of  the  body  cavity 
by  their  windings.  The  worm  is  oviparous,  the  eggs  are  0’06  mm.  xO'041  mm.  in  size,  have 
thick  clear  hyaline  shells  and  contain  morula. 

In  the  female  the  anus  opens  0’6  mm.  from  the  tip  of  the  tail. 

The  only  other  detail  of  interest  I  need  mention  here  is  the  presence  of  many  large 
granular  cells  in  the  body  cavity.  They  are  very  noticeable  in  many  lletcrahis,  but  I  can 
offer  no  explanation  of  their  purpose.  They  do  not  come  under  observation  in  the  closely 
allied  genus  Ascaris. 

Family,  Stkongylid® 

Genus,  Kalicephalus,  Molin 
Kcdicophabus,  sp. 

Psammopkis  sibilans.  Intestine.  White  Nile. 

P.  sibilans  is  probably  the  host  of  a  new  species  of  Kalicephalus,  a  genus  founded  by 
Molin  in  18G1  for  certain  bursate  forms  from  South  America,  and  since  regarded  by  many 
as  belonging  to  the  genus  Strongijlm.  There  can  be  no  doubt  from  the  mouth  armature 
of  the  species  described  by  Molin  that  the  forms  he  examined  belong  to  a  properly  separate 
genus,  and  that  the  specimens  from  Psammophis  sibilans  obtained  by  Dr.  Wenyon  are  quite 
rightly  to  be  placed  under  that  group ;  but  there  does  not  appear  in  the  descriptions  given 
by  Molin  of  the  several  original  species  of  the  genus  sufficient  detail  to  indicate  upon  what 
characters  the  differentiation  of  the  species  is  to  be  made,  and  until  such  details  are  forthcoming 
regarding  the  species  already  named  it  is  impossible  to  state  exactly  that  the  parasites  now 
examined  do  not  tally  with  one  or  other  of  them,  although  the  difference  in  host  and  in 
geographical  distribution  renders  it  very  likely  that  the  forms  described  by  Molin  are 
specifically  distinct. 

Ac.iNTHOCErHALA 
Genus,  Echinorhyn ch us 
Ecliinorhy nchus  seguicntatus,  Marval,  1902 

Guinea  fowl.  Numida  ptilorhyncha.  Intestine.  White  Nile. 

This  species  has  been  recently  described  and  figured  in  the  Archives  de  Parasitologic, 
Vol.  V.,  p.  412,  etc.,  in  a  paper,  “  Etude  sur  quelques  Ecbinorhyn(|ues  d'Oiseaux,”  by 
L.  du  Marval.  To  the  naked  eye  the  specimens  bear  a  very  close  resemblance  to  Cestodes, 
owing  to  the  transverse  markings  of  the  surface  of  the  body. 
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T  K  E  M  A  T  O  D  A 

Family,  I’aeamphistomid*.  Suh-fam.,  rarainphistomince 
Genus,  Gastrothylax,  Poirier 
Gastrolhylax  icenyoni,  n.  sp. 

Mrs.  Gray’s  Waterbuck.  Cobus  ilaria.  Stomach.  Tauiikia,  White  Nile. 

This  parasite  was  obtained  in  large  numbers  from  the  stomach  of  a  waterlnick.  The 
fixation  was  very  good,  and  perfect  serial  sections  were  obtained  illustrating  all  the  various 
structural  details.  Like  its  congeners,  it  has  a  strikingly  red  coloration  which  remains  after 
preservation  in  alcohol  or  formalin.  This  appearance  in  itself  distinguishes  the  species  of 
Gastrothylax  at  once  from  other  Paramphistomes,  and  the  diagnosis  may  most  rapidly  be 
confirmed  by  observation  of  a  pore  upon  the  ventral  surface  a  little  behind  the  anterior 
extremity  and  additional  to  the  two  terminal  pores  met  with  in  the  Paramphistomidce.  This 
pore  gives  exit  to  a  large  spacious  pouch  that  occupies  a  considerable  part  of  the  interior  of 
the  Gastrothylax  body,  extending  backwards  to  the  anterior  limit  of  the  musculature  of  the 
posterior  sucker.  A  rough  transverse  cut  of  the  body  reveals  the  large  cavity  to  the  naked 
eye,  and  clinches  the  diagnosis  without  microscopical  study.  Although  this  ventral  pouch 
is  absolutely  constant,  and  is  indeed  not  only  the  chief  characteristic  of  the  genus  but  a 
feature  also  in  the  variations  of  its  shape  and  extension,  in  the  differentiation  of  species, 
yet  we  still  know  nothing  of  its  function.  It  ends  blindly,  receives  only  the  genital  pore 
in  its  anterior  portion,  and  is  found  never  to  contain  undigested  stomach  contents  of  its 
host,  or  indeed  any  solid  substances  (Fig.  47). 


v  p.=s  ventral  pouch.  p.s.  ssposterior  eucker. 

ex. V.  =excretory  vesicle.  ov.  =:ovary. 

sb.gl.  =shell  f^Iond.  ot.  =  uterus. 


The  nine  species  that  have  been  allocated  to  this  genus  have  been  recently  grouped 
by  Fischbder  according  to  the  configuration  of  the  buccal  pouch  in  section  across  the 
body  of  the  animal. 


i  last  rot  hy  lax, 
Poirier 
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Ti’ansvei'se  section  of  the  pouch  is  triangular  with  dorsally  directed  apex  in  : 

I  G.  crumenifcr  from  Bos  taurus  indicus,  B.  kerabau,  India. 
Apex  pointed  ,  compressus  „  Bos  taurus  indicus,  India. 

Apex  bifurcated — G.  gregarms  „  Bos  bubalus,  Egypt. 


Gastrothylax 

ivenyoni 


Transverse  section  of  the  pouch  is  round  in  ; 

G.  spatiosus  from  Bos  taurus,  Arabia. 

Transverse  section  of  the  pouch  is  triangular  with  ventrally  directed  apex  in  ; 

G.  synethes  from  Bos  taurus.  East  Africa. 

G.  mancupatus  „  Bos  taurus.  East  Africa. 

G.  cobboldi  „  Bos  taurus,  China. 

G.  elongatus  „  Bos  taurus,  Ceylon. 

G.  mimitus  „  Tragelaplius  scriptus,  German  Cameroons,  Africa. 


It  will  be  seen  from  the  above  table  that  of  the  nine  species  recorded  four  are  now 
known  to  occur  in  Africa,  and  that  all  save  one  are  parasites  of  cattle. 

The  specimens  from  the  waterbuck  show  in  transverse  section  a  ventral  pouch  having  a 
triangular  outline,  the  apex  of  which  is  directed  dorsally  and  divided  at  its  tip  by  a  ridge  of  tissue 
containing  uterine  coils  and  vas  deferens  (Fig.  48,  B,  C),  thus  resembling  G.  gregarius.  The 
Laurer’s  canal  and  the  excretory  duct  unite  to  discharge  by  a  common  aperture — a  condition 
(|uite  unique  in  the  genus,  and  one  which,  with  a  notable  difference  in  the  shape  of  the  excretory 
vesicle  itself  and  in  the  relationship  thereto  of  its  efferent  duct,  suffices  to  distinguish  this 
form  from  all  others  (Fig.  46).  I  therefore  recognise  it  as  a  new  species,  Gastrothijlax  wenyoni. 


47.— Loni^itudinal  section  ot 
G.  7venyoni 
ph  =  pharynx 
4.p.  =6enital  papilla 
oes.  =c8sophagus 
v.p.  =ventriil  pouch 
t.  =teBte8 

1  c.  =  Laurer’s  canal 
p.s- =po8terior  sucker 
ex.v.  =excretory  vesicle 


G.  wenyoni  measures  from  one  third  to  one  half  inch  in 
length  and  has  a  greatest  transverse  diameter  equal  to  a  third 
of  the  body  length.  It  is  pyriform  in  shape,  the  tw'o  bulgings 
just  in  front  of  the  posterior  sucker  being  due  to  the  large 
testes. 

The  following  characters  are  re¬ 
vealed  in  serial  section  ;  the  measure¬ 
ments  given  are  from  a  specimen, 
so  prepared,  that  measured  6'3  mm. 

X  2’1  mm.  greatest  diameters.  Both 
suckers,  anterior  and  posterior,  are 
situated  quite  terminally. 

The  posterior  sucker  is  almost 
spherical  in  outline,  its  greatest  trans¬ 
verse  diameter  is  1’2  mm.,  its  vertical 
1  mm.  The  entrance  to  the  sucking 
cup  is  0'36  mm.  across.  The  mus¬ 
culature  in  its  greatest  thickness, 

0'44  mm.  The  oral  sucker  is  smaller 
than  the  ventral  and  is  distinctly 
apple-shaped,  0'5  mm.  x  0'5  mm. ;  it 
is  continued  by  a  narrow’  muscular 
CES0j)hagus,  0'7  mm.,  which  bifurcates 
into  the  two  main  gut  branches  just 
below  (0'2  mm.)  the  level  of  the 


Fig.  48 — Transverse  section  of 
G,  wtnyoiii 

(A)  in  region  of  pharynx 
^B)  at  level  of  genital  papilla 
(C)  region  of  testes 
v.p.  =  ventral  pouch  t.=  testes 


PLATE  XXI 


A.  W.  Bgttkrwortu 


1 


Balfouria  MONOGAMA 


Intestine  of  Marabou  Stork  showing  cysts  of  Hal/oi*ria  monogama,  n.  g.,  n.  sp. 


1.  Peritoneal  surface,  the  cyst  on  the  left  side  has  been  dissected  to  expose  the  contained  worms 

2.  Mucous  surface  of  gut  showing  pores  leading  into  the  tumours 
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genital  pore.  The  gut  branches  fall  short  of  the  anterior  limit  of  the  testes  hy  almost 
a  millimetre. 

As  before  mentioned,  the  genital  system  discharges  into  the  spacious  ventral  pouch,  which 
in  this  species  has  the  configuration  found  in  G.  gregarius.  The  genital  pore  lies  at  the 
bottom  of  a  distinct  depression,  the  sides  of  which  are  covered  with  papillae.  The  posterior 
edge  of  this  depression  protrudes  so  as  partly  to  shut  off  the  inner  portion  of  the  ventral  pouch. 
The  genital  apparatus  does  not  appear  to  differ  in  any  marked  respect  from  that  of  G.  gregarius. 
The  vas  deferens  discharges  upon  a  small  genital  protuberance.  The  two  testes  lie  on  either 
side  and  overlap  the  dome  of  the  posterior  sucker.  They  measure  9  mm.  vertically,  I'l  mm. 
transversely.  The  disposition  of  the  female  genitalia  is  illustrated  in  the  accompanying  Fig.  46. 
It  will  be  noted  that  the  ovarium  and  shell  gland  together  with  the  excretory  vesicle  lie  well  to 
the  dorsal  side  of  the  animal  and  are  not  wedged  in  between  the  dome  of  the  ventral  sucker 
and  the  posterior  wall  of  the  ventral  pouch.  The  excretory  vesicle  is  somewhat  triangular  in 
median  section,  and  its  discharging  canal  tilts  a  little  forwards  to  meet  Laurer’s  canal  before 
piercing  the  dorsal  integument.  In  G.  gregarius  the  excretory  vessel  has  a  more  oval  shape 
and  its  duct  passes  backwards  to  open  some  distance  behind  the  aperture  of  Laurer’s  canal 
(Pig.  45). 


Family,  Fasciolid^ 

Genus,  Balfouria,  nov. 

Balfouria  vionogama,  n.  sp.  Plates  XXI.  and  XXII. 

Marabou  Stoi’k.  Leptoj^tilus  crumeniferus,  Guv.  Intestinal  mucosa  (encysted).  Taufikia. 

In  the  course  of  dissection  of  a  Marabou  stork.  Dr.  Wenyon  met  with  an  exceedingly 
curious  condition  of  tumour  formation  upon  the  peritoneal  surface  of  the  intestines.  These 
tumours  (Plate  XXI.,  fig.  1,  to  right)  are  tense  and  hemispherical,  with  a  smooth  glistening  surface, 
and  measure  about  half  an  inch  in  diameter.  They  do  not  invade  the  mucous  membrane  of  the 
gut  to  affect  it  pathologically,  but  there  opens  into  each  from  that  aspect  a  tiny  pore  (Plate  XXI., 
fig.  2).  When  cut  into  (Plate  XXI.,  fig.  1,  on  left)  each  tumour  is  found  to  contain  quite 
constantly  a  single  pair  of  sexually  mature  flukes  lying  with  their  ventra  in  close  apposition. 

Such  a  mode  of  life  is  highly  exceptional  in  the  DistomidcB,  particularly  as  each  worm 
is  hermaphrodite  and  both  sets  of  genital  organs  are  functionally  active.  Brandes  describes  a 
somewhat  similar  condition  of  encystment  for  Distomum  turgidimi  in  the  intestine  of  the  frog, 
but  the  number  of  worms  in  a  tumour  varied  and  each  worm  was  enclosed  in  a  distinct  capsule. 
Distomum  okenii  occurs  encysted  in  the  gills  of  Brama  raji,  but  the  parasite  is  unisexual, 
each  cyst  containing  a  single  paired  male  and  female  worm.  The  form  and  structure  of  the 
parasite  in  the  Marabou  stork  are  so  highly  characteristic  that  it  deserves,  apart  from  its 
curious  mode  of  existence,  to  be  grouped  apart ;  and  I  accordingly  propose  to  create  a  new 
genus,  Balfouria,  for  its  reception,  whilst  mojiogama  would  probably  be  an  acceptably 
descriptive  name  for  the  type  species. 

B.  monogavia  measures  about  9  mm.  in  length,  and  the  body  may  be  recognised  as 
divisible  into  three  parts ;  a  pyramidal  anterior  portion  having  the  mouth  at  its  apex,  a  rotund 
pea-like  central  portion  filled  with  ova,  and  a  posterior  thumb-like  “  appendix  ”  that  is  ventrally 
bent  and  contains  the  genital  and  excretory  organs  (Plate  XXII.,  fig.  1).  The  ventral  sucker 
lies  at  the  junction  of  second  and  third  portions.  Save  for  the  appended  third  portion,  the 
shape  of  the  body  recalls  that  of  a  Gastrodiscus. 

The  anterior  half  of  the  body  is  armed  with  rows  of  very  stout  chitinous  spines  that 
decrease  in  size  from  before  backwards,  those  around  the  mouth  being  exceedingly  strong  and 
arranged  after  a  very  definite  plan  (Plate  XXII.,  fig.  2). 


PLATE  XXII 


i;  i-  i.Kip*' 

1.  Median  longit.  section.  Camera  T.ucida  drawing 

2.  View  of  Mouth  and  surrounding  Spines 

li.  Longit.  sect,  of  anterior  end  of  body  showing  pharynx  and 
(esophagus 

e.p.  =  excretory  pore  ex.v.  =  excretory  vesicle  g.p.  = 

ov.  =  ovary  ph.  =  pharynx  sh.gl.  =  shell  gland 


4.  ■>.  6.  Longit.  sect,  appendicular  portion.  Camera  Lucida  drawings 
4.  Shows  excretory  vesicle  and  pore,  and  5.  the  general  disposition, 
of  the  organs  in  this  region 

6.  The  exit  of  the  gut-branch  into  the  excretory  vesicle 
;enital  pore  oes.  =  oesophagus  or.s.  =  oral  sucker 

t.  =  testis  vag.  =  vagina  v.s.  =  ventral  sucker 
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The  mouth  is  provided  with  a  muscular  wall,  which  is  succeeded  by  a  pharynx  that  in  turn 
opens  into  a  long  cesophagus.  The  oesophagus  divides  into  two  lateral  gut  branches  at  the 
juncture  of  the  anterior  and  middle  portions  of  the  body,  and  each  branch  passes  throughout 
the  bulky  middle  portion  between  the  uterine  coils  and  the  yolk  glands,  and  then  traverses 
also  the  appendix  to  its  posterior  extremity,  there  discharging  into  the  excretory  vesicle 
(Plate  XXII.,  figs.  4-G).  Such  an  arrangement  is  exceedingly  rare  in  Distomidcc. 

The  excretory  system  consists  chiefly  of  a  large  vesicle  in  the  posterior  half  of  the 
appendix.  Its  wall  is  very  highly  convoluted.  The  excretory  pore  is  situated  quite 
terminally.  The  whole  of  the  middle  portion  and  the  anterior  half  of  the  last  part 
of  the  body  is  occupied  by  the  genital  organs.  The  genital  pore  lies  just  in  front 
of  the  ventral  sucker,  and  at  about  2'3  mm.  from  the  excretory  pore.  From  it  the 
vagina  passes  forwards  to  continue  as  the  uterus,  the  coils  of  which,  greatly  distended 
with  ova  (‘1  X  'OIo  mm.),  fill  the  whole  space  within  the  gut  branches.  The  areas  outside 
the  gut  branches  are  occupied  by  tbe  yolk  glands  which  extend  beyond  the  bifurcation 
of  the  gut  a  short  distance  into  the  anterior  portion  of  the  body.  The  ovary  is  a  large  ovoid 
organ  ('5  x  '3  mm.)  lying  2  mm.  in  front  of  the  posterior  extremity,  a  little  behind  and  just 
dorsal  to  the  ventral  sucker.  Immediately  in  apposition  to  its  posterior  surface  is  seen  the 
compact  structure  ('55  x  '2  mm.)  into  which  the  shell  glands  are  conglomerated,  very  similarly 
to  what  obtains  in  the  Paramphistomidce  (Plate  XXII.,  fig.  5).  A  Laurer’s  canal  passes 
directly  dorsally  from  the  region  of  the  shell  gland.  The  male  genital  {ipparatus  is  very 
simple,  consisting  of  a  pair  of  oval  testes  ('4  x  '3  mm.)  tying  side  by  side  and  closely  applied 
to  the  shell  gland  ;  from  them  the  vasa  deferentia  pass  forwards  to  form  convoluted  tubules  in 
a  small  space  just  in  front  of  the  ventral  sucker,  and  terminate  in  a  muscular  walled  duct 
which  discharges  with  the  vagina  at  the  genital  pore  (Plate  XXII.,  fig.  I). 


Fig.  49.— Th resh  I  no  Dura 


FIG-  50.— BURTAS  BUILDING  BAMBOO  HUTS 


Report  ox  Economic  Entomology 


BY 

If.vuoLn  ir.  King 

[Member  of  the  Association  of  Economic  Biologists 


Introduction 

The  first  six  months,  following  iny  arrival  in  Khartoum  on  11th  April,  1906,  were  Itinerary 
occupied  mainly  in  acquiring  some  knowledge  of  the  language  and  agriculture  of  the 
country.  During  five  days  in  May,  I  was  engaged  in  investigating  an  attack  of  the  berseem 
worm — the  larvae  of  Caradrina  exiyiia — on  lucerne  at  the  cavalry  forage  farm  at  Shendi,  and 
from  the  14th  to  the  17th  June  was  on  the  estate  belonging  to  the  Sudan  Exploration 
Plantation  Syndicate  Ltd.,  at  Zeidab,  locating  the  breeding  place  of  the  mosquitoes  that 
had  become  a  pest  there. 

A  month,  from  the  middle  of  July,  was  spent  on  the  White  Nile,  and  for  a  week  in 
September  I  was  assisting  in  carrying  out  a  campaign  against  a  swarm  of  locusts  at  Geili. 
Two-and-a-half  months  from  the  26th  November  were  occupied  in  making  observations  on 
insect  pests  in  general,  and  the  so-called  Nimitti  in  particular,  in  Dongola  Province. 

On  the  30th  January,  1907,  I  was  sent  to  Zeidab  to  ascertain  the  breeding  places  of 
the  mosquitoes  that  were  said  to  be  the  cause  of  a  serious  outbreak  of  malaria  on  the 
Sudan  Exploration  Plantation  Syndicate,  Ltd.,  estate,  and  six  weeks  later  went  to  Abu 
Ilamed  to  make  similar  observations  on  the  sandfly,  known  locally  as  “  Kilteb.” 

On  the  1st  of  April  I  proceeded  to  Shendi,  but  the  attack  of  “  Asal  ”  on  dura,  that  had 
been  the  cause  of  my  journey,  was  over  when  I  arrived,  so,  having  visited  El  Darner 
to  suggest  means  with  which  to  suppress  the  mosquitoes  there,  I  returned  to  Khartoum,  and 
ten  days  later  was  on  my  way  to  Kordofan. 

A  month  was  spent  in  that  province,  making  general  observations,  followed  by  two 
months  on  the  White  Nile  and  the  Sobat,  occupied  chiefly  in  studying  the  bionomics  of  the 
black  seroot,  Tabamis  biguttatus. 

On  the  11th  July  I  was  again  in  Khartoum,  and  from  that  date  until  the  end  of 
September,  when  I  went  to  England  on  leave,  was  engaged  in  routine  work  and  in 
endeavouring  to  suppress  some  of  the  swarms  of  locusts  that  were  making  their  appearance 
in  Khartoum  Province. 

I  returned  from  leave  on  the  28th  January,  1908,  and  ten  days  later  went  to  Port  Sudan 
and  Suakin  for  the  purposes  of  inspecting  the  Fumigation  Chamber  that  had  recently  been 
erected  in  the  Quarantine  grounds  at  the  former  place,  and  to  obtain  specimens  of  the 
mosquito  that  was  reported  to  breed  in  salt-water  pools.  On  my  way  back  I  spent  three 
days  at  Erkowit,  making  general  observations  on  the  insect  pests,  and  more  particularly  on 
the  mosquitoes  and  other  biting  flies  that  occur  in  that  neighbourhood. 

While  these  journeyings  have  prevented  me  from  doing  as  much  research  work  on  the 
life-histories  and  habits  of  insect  pests  as  I  would  have  liked,  they  have  yet  enabled  me  to 
obtain  a  very  fair  insight  into  the  condition  of  the  inhabitants  generally,  and  the  methods 
of  agriculture  in  vogue  in  many  parts  of  the  Sudan.  Without  such  an  insight  it  is 
impossible  to  recommend,  with  any  confidence,  schemes  for  controlling  the  various  pests 
of  man,  animals,  and  crops  that  are  to  be  found. 

As  is  natural  in  a  large  country  such  as  the  Sudan,  very  great  differences  exist  in 
these  conditions  and  methods.  In  the  extreme  south,  the  actual  cultivation  of  the  soil  is 
carried  on  in  such  a  primitive  way  that  the  crops  are  of  hardly  any  importance  except  to 
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the  natives  themselves.  These  savages,  nevertheless,  graze  large  flocks  and  herds  of  no 
mean  quality.  Biting  flies  and  other  blood-sucking  animals,  such  as  ticks,  are  to  be  found 

in  abundance,  and,  as  many  of  them  are  suspected  of  carrying  the  various  diseases  from 

which  the  natives  and  their  flocks  and  herds  suffer,  much  useful  work  might  he  done  in 
studying  the  bionomics  of  these  pests. 

Farther  north,  however,  more  attention  is  paid  to  agriculture  proper,  and  in  sjreaking 
of  the  “  natives  ”  it  is  the  inhabitants  of  the  Central  and  Northern  Sudan  to  which  allusion 
will  be  made. 

The  methods  of  cultivation  employed  by  even  these  natives  can  hardly  be  looked  upon 
as  of  a  very  advanced  order,  their  main  idea  apparently  being  to  follow  in  the  footsteps  of 

their  fathers.  I  have  rarely,  if  ever,  noticed  any  regular  sj'stem  of  rotation  of  crops,  and 

this  alone,  if  carefully  carried  out,  will  act  as  a  very  considerable  check  to  many  insect 
pests.  While  some  insects  are  practically  omnivorous,  the  majority  confine  their  attentions 
to  certain  food  plants,  and  if  these  food  plants  are  lacking,  they  are  compelled  to  go  afield 
in  search  of  them  or  die  of  starvation. 

Many  natives  know  well  that  the  caterpillars  that  tunnel  in  the  stems  of  their  dura  or 
devour  their  forage  crops  will  eventually  become  moths,  hut  it  does  not  occur  to  them  that 
these  moths  will  eventually  give  rise  to  more  caterpillars  that  will  attack  their  crops  in  the 
following  season. 

I  have  made  it  a  rule,  when  recommending  remedial  measures  for  insect  pests,  to 
endeavour  to  explain,  as  simply  as  possible,  the  life-histories  of  the  latter,  hut  though  the 
native  will  appear  politely  interested  and  amused,  he  has  no  serious  intention  of  adopting 
these  measures;  “for,”  he  reasons,  “there  always  are  worms  in  the  dura  stalks,  hut  we 
generally  get  some  dura,  so  why  worry  and  take  unnecessary  trouble  ;  besides,  the  worms 
are  already  in  this  crop  and  it  is  a  long  time  before  the  next.” 

If  they  see  one  of  the  species  of  dura  hugs  swarming  on  their  dura  and  obviously 
ruining  it,  they  are  quite  keen  to  adopt  any  method  of  catching  them,  or  driving  them 
away.  It  seems  to  them,  however,  to  be  very  unnecessary,  when  once  the  crop  is  harvested, 
to  destroy  the  same  Inigs  feeding  on  the  wild  vegetation  adjoining  their  cultivations  in  order 
to  prevent  their  recurrence  in  the  ensuing  year. 

As  is  well  known  to  the  modern  experienced  farmer,  a  very  important  factor  in  the 
control  of  insect  pests  is  clean  cultivation.  When  a  crop  has  l)een  harvested,  all  refuse 
such  as  the  stubble  should  be  collected  and  burnt.  In  the  case  of  cotton,  where  the  wood 
is  employed  as  fuel,  it  should  be  removed  from  the  fields  and  put  to  that  use  as  soon  as 
possible.  One  not  infrequently  sees  stray  cotton  and  other  2Jlants  growing  on  the  banks  of 
the  canals  and  gadwals,  and  it  is  on  volunteer  growths  such  as  these  that  many  insects  jjass 
the  time  that  elajjses  between  the  harvesting  of  one  crop  and  the  ^slanting  of  the  next. 

On  no  account  should  the  remnants  of  a  diseased  cro^)  Ije  allowed  to  lie  about  longer 
than  is  absolutely  necessary.  As  an  example  of  the  harm  which  may  result  from  such  a 
2)ractice,  the  case  of  the  IMelon  Fruit  Fly — Ihicus  sjr. — may  he  quoted. 

It  is  no  uncommon  occurrence  for  melons  to  decay  instead  of  rii^ening,  and  if  one  of 
these  melons  is  cut  open  it  will  usually  he  found  to  contain  numbers  of  creamy-white 
maggots — the  larvae  of  a  small  Ijrown  and  yellow  was2)-like  tly,  the  so-called  Melon  Fruit 
Fly.  The  custom  in  vogue  is  to  merely  detach  these  diseased  melons  from  the  jjlant  and 
throw  them  to  one  side.  The  maggots  continue  to  develoj)  until,  having  attained  maturity, 
they  leave  the  melon  and  pujrate  just  below  the  surface  of  the  soil.  About  ten  days  later 
the  adult  flies  ajjpear,  ready  to  lay  their  eggs  in  any  melon  or  cueumljer  that  may  be  growing 
in  the  vicinity. 
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Now,  if  these  infested  melons,  instead  of  being  allowed  to  rot  on  the  ground,  were 
carefully  collected  and  either  burnt  or  deeply  buried,  the  maggots  within  them  would  never 
he  able  to  complete  their  life-cycle. 

While  it  is  not  possible  to  control  all  insect  pests  with  this  ease,  yet  it  is  (juite  true  that 
by  destroying  all  diseased  and  refuse  vegetation,  and  removing  all  volunteer  plant  growths, 
the  majority  of  them  can  to  a  lai’ge  extent  be  kept  in  check. 

If  once  the  native  could  be  convinced  of  the  benefits  that  accrue  from  clean  cultivation 
and  from  adopting  preventive  and  remedial  measures  for  insect  pests,  I  believe  that 
he  might  he  prevailed  upon  to  give  the  matter  some  consideration.  If  this  is  ever  to  be 
accomplished  I  think  it  will  be  bj^  the  force  of  example.  When  he  sees  land,  farmed  by 
Europeans,  yielding  far  heavier  and  better  crops  than  he  can  grow  by  his  present  methods, 
there  is  every  likelihood  of  his  arriving  at  the  conclusion  that  clean  cultivation  pays. 

Unfortunately,  few  insect  pests  can  be  really  controlled  except  by  the  continued  and 
concerted  efforts  of  all  the  farmers  in  the  district,  and  if  one  man  is  persuaded  to  carry 
out  some  proposal,  he  is  disheartened  if,  as  is  most  probable,  it  does  not  meet  with  entire 
success. 

The  case  of  the  cotton  boll- worm — Enrias  insulana — is  a  good  illustration  of  this.  No 
single  remedy  has  yet  been  devised  for  this  pest,  but,  by  collecting  infested  shoots  while  the 
plants  are  young,  burning  the  remnants  of  the  crop  after  the  cotton  has  been  gathered, 
destroying  all  volunteer  cotton  plants  that  may  be  growing  in  the  vicinity,  and  by 
making  use  of  trap  crops,  much  good  results. 

The  control  of  pests,  such  as  locusts,  which  range  over  a  large  area  of  land,  is  clearly  a 
matter  to  be  undertaken  by  the  Government,  as  individual  effort,  in  a  thinly-populated 
country  such  as  the  Sudan,  is  of  little  avail.  I  am  glad  to  be  able  to  state  that  the  sum  of 
£E  700  has  been  granted  with  which  to  carry  out  experiments  in  this  direction  during  the 
coming  season,  and  if  these  experiments  meet  with  success  there  is  reason  to  hope  that 
larger  sums  will  be  forthcoming  in  the  future. 

It  is  difficult  to  estimate  the  extent  of  the  losses  suffered  by  agriculturists  in  this 
country  from  insect  pests,  but  undoubtedly  they  are  very  considerable.  The  value  of  crops 
destroyed  by  locusts  alone  in  the  province  of  Berber  during  the  year  1906  is  said  to  have 
been  JBE  .30,000. 

A  great  deal  might  be  done  to  prevent  the  jmarly  outbreaks  of  fever  that  occur  among 
the  natives  living  on  the  banks  of  the  Nile  in  the  Northern  Sudan  during  the  winter. 
These  are  due  to  the  pools  which  ai'e  left  in  the  banks  and  khors  by  the  falling  river  and 
which  constitute  breeding  places  for  the  malaria-carrying  mosquito,  Fyretophnnut  cos^tnlis. 
The  cold  weather  bringing  out  the  fever  in  those  natives  who  have  suffered  from  it  in 
previous  years,  this  mosquito  is  enabled  to  spread  it.  Very  little  care  would  be  necessary 
in  most  places  to  keep  these  pools  paraffined,  and  thus  to  render  them  useless  as  nurseries 
for  mosquitoes. 

The  occurrence  of  fever  among  natives  employed  on  large  artificially  irrigated  estates, 
such  as  the  one  belonging  to  the  Sudan  Exploration  Plantation  Syndicate,  Ltd.,  at 
Zeidab,  however,  requires  more  serious  consideration.  Very  great  and  continual  care  is 
necessary,  under  these  circumstances,  to  keep  the  smaller  canals  and  gadwals  free  from 
mosquito  larva3,  and  consequently  the  tendency,  in  some  cases,  has  been  to  abandon  the 
attempt  as  hopeless.  This  way  of  treating  the  matter  cannot  be  too  strongly  condenmed. 
It  may  not  be  possible  to  entirely  suppress  the  mosquitoes  under  these  conditions,  but  the 
least  that  those  in  charge  ought  to  do  is  to  strive  their  utmost  to  keep  them  in  check,  and 
so  to  lessen,  as  far  as  they  can,  the  ravages  of  malaria. 
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The  common  honse-fiy — Musca  doinestica — and  its  relatives  are  also  worthy  of  some 
attention.  The  average  native,  though  cleanly  in  his  person,  has  no  modern  ideas  as 
regards  the  disposal  of  excreta  and  refuse,  with  the  result  that  the  majority  of  the  villages 
that  one  visits  swarm  with  refuse-feeding  flies,  which  are  not  only  exceedingly  annoying,  but 
are  also  a  source  of  danger.  It  is  a  well-established  fact  that  many  diseases,  such  as  enteric 
and  cholera,  are  carried  and  spread  by  these  flies,  which  will  cheerfully  settle  on  one’s  food 
after  having,  perhaps,  only  a  few  minutes  before  been  engaged  in  walking  about  and  laying 
their  eggs  on  the  most  disgusting  filth  they  can  find. 

Since  the  Second  Eeport  of  the  Laboratories  was  issued,  the  human  tick — OniUhodoros 
aavifini/i — has  been  found  to  occur  in  this  country.  One  of  its  favourite  resorts  is  under 
trees  in  the  vicinity  of  desert  wells,  where  it  patiently  waits  for  an  opportunity  of  biting 
the  traveller  while  he  indulges  in  a  midday  siesta.  In  other  countries  a  closely  allied  tick — 
().  moulmta — is  the  carrier  of  the  disease  known  as  “Tick  fever,”  so,  although  this  malady 
has  not  yet  been  noticed  in  the  Sudan,  it  is  advisable  to  take  every  precaution  against 
the  human  tick  when  journeying  in  the  desert. 

fireat  care  should  be  exercised  in  obtaining  seed  and  nursery  stock,  to  get  it  free  from 
both  insect  and  fungoid  pests.  Many  insects  in  their  native  lands  are  so  kept  in  check 
by  their  natural  enemies  as  to  he  hardly  noticeable,  but  when  taken  to  a  new  locality, 
either  on  nursery  stock  or  in  some  other  way,  their  natural  enemies  are  frequently  left 
behind,  and,  as  a  result,  the  insects  are  enabled  to  increase  in  numbers  to  such  an  extent  as 
to  become  very  serious  pests. 

Particularly  is  this  the  case  with  nursery  stock  imported  from  abroad.  At  present, 
citrus  and  other  trees  and  ornamental  shrubs  growing  in  the  Sudan  are  remarkably  free 
from  what  are  popularly  known  as  “Scale”  insects  or  Coccidcc.  In  many  countries, 
including  Egypt,  this  is  far  from  being  the  case,  so,  in  view  of  the  danger  of  these  and 
other  insect  pests  being  introduced  into  this  country,  an  air-tight  chamber,  suitable  for 
the  fumigation  of  imported  nursery  stock,  has  lieen  erected  in  the  Quarantine  grounds  at 
Port  Sudan,  at  a  cost  of  £E  98.  An  application  for  a  similar  chamber  to  be  erected  at 
Haifa  has  recently  been  granted,  and,  in  future,  all  nursery  stock,  before  being  allowed  to 
enter  the  country,  will  be  subjected  to  an  inspection  at  the  port  of  entry.  Stock  found 
to  be  grossly  infested  with  scale  or  other  injurious  insects  will  l)e  destroyed  outright, 
while  stock  apparently  clean  or  only  slightly  infested  will  be  fumigated  with  hydrocyanic 
acid  gas  before  being  permitted  to  go  to  its  destination.  Stock  so  treated  and  passed 
will,  when  possible,  be  again  inspected  shortly  after  it  has  been  planted  out,  and,  if 
scale  or  other  injurious  insects  are  found  to  be  still  present  on  it  and  likely  to  be  a  source 
of  infection  to  other  stock,  the  grower  will  he  called  upon  to  take  immediate  steps  to 
eradicate  it. 

.\t  first  sight  this  may  seem  to  be  placing  an  unnecessary  obstacle  in  the  way  of 
those  energetic  farmers  who  are  endeavouring  to  plant  orchards  and  vineyards,  and  to 
introduce  new  flowei’S  and  fruits ;  but  when  it  is  remembered  that  scale-infested  stock 
will  not  oidy  fail  to  thrive,  hut  will  also  be  a  source  of  infection  to  trees  and  plants 
already  growing  in  the  country,  it  will  be  seen  that  these  measures  will  lie  of  the  utmost 
value  to  agriculturists  throughout  the  Sudan,  by  enabling  them  to  obtain  clean  stock,  and 
guarding  their  farms  from  the  introduction  of  many  noxious  insects. 

The  advisability  has  been  discussed  of  issuing,  from  time  to  time,  pamphlets,  printed 
in  lioth  English  and  .\rabic,  dealing  with  the  more  common  and  important  of  the  insect 
pests.  It  is  possible,  if  funds  are  forthcoming,  that  this  may  be  done  during  the  coming 
year. 
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Mr.  F.  V.  Theobald  has  contributed  a  paper  on  mosquitoes,  giving  a  synoptic  table  of  Mosquitoes 
all  those  species  recorded  as  occurring  in  the  Sudan  and  describing  six  new  species  and 
a  new  sub-species. 

A  few  notes  on  fungoid  pests  are  included  in  this  report,  and  it  is  hoped  that  they 

may  be  of  some  interest  to  farmers  whose  crops  suffer  from  them. 

Figures  51  and  52  are  reproduced  by  kind  permission  of  the  Editor  of  the  Juiirual  of 
the  Royal  Army  Medical  Corps.  Plates  XXIII.,  XXV.,  XXVII.-XXXIII.,  and  XXXV. 
are  hy  Miss  C.  M.  Beard;  Plates  XXIV.  and  XXVI.  are  by  Mr.  Hereward  Dollman. 

In  conclusion,  I  wish  to  express  my  gratitude  for  the  many  kindnesses  shown  me 
during  the  two  years  that  I  have  been  working  in  the  Sudan. 

In  particular  my  thanks  are  due  to  Mr.  Currie,  Director  of  Education,  for  the  help  he 

has  given  me  in  many  ways — amongst  others,  by  placing  the  College  garden  at  my 
disposal  for  purposes  of  experiment  and  observation. 

To  Mr.  F.  V.  Theobald,  Vice-Principal  of  the  South-Eastern  Agricultural  College,  Acknowiedg- 
Wye,  Kent,  I  am  greatly  indebted  for  much  invaluable  assistance,  both  in  the  identification 
of  insects,  and  in  many  other  matters  connected  with  this  Report. 

Other  gentlemen  to  whom  I  would  express  my  thanks  for  their  kindness  in  identifying 
insects  and  ticks  are  Mr.  E.  E.  Austen,  Sir  G.  F.  Hainpson  and  Mr.  C.  O.  Waterhouse, 
of  the  British  Museum,  Mr.  Robert  Newstead,  of  the  Liverpool  School  of  Tropical  Medicine, 
and  Mr.  Draper,  of  the  Government  Gardens,  Egypt. 

To  Mr.  C.  L.  Slade,  Town  Engineer,  Khartoum,  I  am  indebted  for  notes  on  the 
shipworm  (Teredo),  which  does  a  considerable  amount  of  damage  to  submerged  woodwork 
in  the  harbour  at  Port  Sudan. 

Among  those  who  have  rendered  valuable  aid  by  collecting  insects  and  ticks  and  hy 
reporting  insect  pests  are  Colonel  Hunter,  Major  Dansey  Browning,  Captain  Ensor, 

Captain  Mackenzie  and  other  officers  of  the  Egyptian  Medical  Service  ;  El  Kaim.  Olver  Bey 
and  El  Bimb.  Williams,  of  the  Veterinary  Service ;  El  Kaim.  Burges  Bey,  El  Bimb.  Hills, 

Mr.  Butler,  Superintendent  Game  Preservation,  the  Inspectors  of  the  Agriculture  and 
Lands  Department,  and  many  of  the  Governors  and  Inspectors  of  Provinces.  To  these 
and  to  many  others,  whose  names  are  too  numerous  to  mention,  I  would  here  express  my 
very  hearty  thanks. 

Animals  injurious  to  Man  and  xVnimals 
Mosquitoes 

A  large  number  of  mosquitoes  have  been  collected  in  various  parts  of  the  country  Mosquitoes 
during  the  past  two  years.  Among  them  are  representatives  of  six  new  species  and  a  new 
sub-species. 1 

Beginning  with  the  northern  provinces,  Dongola  appears  to  harbour  but  few  of  these 
pests.  During  the  winter  1906-7  some  of  the  village  wells  contained  Gulex  fatiyans  larvai, 
while  Ir’yretophorus  oostali.<  was  found  breeding  in  a  few  pools  on  sandbanks  in  the  river. 

Steyomyia  fasciata  probably  occurs  in  the  towns,  but  was  not  noticed. 

The  same  species  occur  in  Berber  Province,  where  V.  costalis,  bred  out  in  pools  left  on  P.  costalis 
sandbanks  and  in  khors  by  the  fallen  river,  is  sometimes  responsible  for  a  certain  amount 
of  fever  that  prevails  during  the  winter  months.  The  numbers  that  come  from  these 
places  are,  however,  few  compared  with  those  that  emerge  from  gadwals  and  small  canals 
on  artificially  irrigated  farms,  if  sufficient  care  is  not  taken  to  control  them.- 
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In  the  Red  Sea  Provdiioe  there  is  a  greater  variety  of  species.  S.  fasciata  was  common 
at  Port  Sudan  and  Suakin  until  measures  were  taken  by  the  Sanitary  Autliorities  to 
suppress  -  them.  ('.  fatiijaus  is  again  the  well-breeding  mosquito,  and  also  occurs  in 
company  with  /’.  cuMidis  in  pools  in  khors  during  the  dry  season.  A  single  specimen  of  the 
brilliant  black  and  white  Scutomijin  siujens  was  taken  in  February,  1908,  on  the  track 
leading  over  the  hills  between  Suakin  and  Erkowit ;  while  the  larv®  of  Thcdhnhlin. 
sjiii'thipdlpts  was  found  abounding  in  streams  in  the  vicinity  of  the  latter  place.  This 
mosquito  appears  to  be  a  strict  vegetarian  in  that  locality,  for  everyone  living  at  Erkowit 
at  the  time  when  there  were  numbers  of  them  to  be  found  declared  that  there  were  no 
mosquitoes  save  adjoining  the  stream  by  the  Mudir’s  Garden,  in  which  a  few  C.  Jatiuans 
were  breeding. 

A  new  salt-water  breeding  mosquito,  ('ulex  salas,  has  lieen  found  at  Port  Sudan  by 
Dr.  Crispin,  who  has  taken  considerable  trouble  to  obtain  ijerfect  specimens.  This  species 
appears  to  be  very  particular  as  to  its  breeding  places,  as  so  far  its  larviC  have  only  been 
seen  in  a  tub  sunk  in  a  certain  pit  containing  salt  water,  notwithstanding  the  fact  that 
other  similar  tubs,  also  containing  salt  water,  were  available  in  the  immediate  vicinity. 
Dr.  Crispin  once  noticed  mosquito  larv®  in  a  salt-water  pool  on  the  foreshore,  but  their 
species  was  not  ascertained. 

The  mosquitoes  of  Khartoum  are  dealt  with  by  Dr.  Balfour  in  his  Report  “  Sanitary 
Notes,”  but  to  those  mentioned  by  him,  two  species,  probably  brought  down  by  boats,  must 
be  added.  In  August,  190G,  a  perfect  specimen  of  Mitridns  smlanensis  was  taken  in  the 
Sudan  Club ;  and  in  September  of  the  following  year  a  battered  and  worn  female 
< 'hry.'i(iconopi<  aiirites  was  oap)tured  in  the  Laboratory  Garden,  while  in  an  adjoining 
collection  of  water  were  some  young  larvae,  suspected  of  being  the  progeny  of  this 
female.  These  larvae  were  unfortunately  destroyed  before  they  could  be  identified. 

Among  the  various  species  from  the  White  Nile  are  (Julex  hirsuiipulpis — ijreviously  only 
recorded  from  El  Obeid — .Edeomyki  sqnammipentia  and  Mimeteculex  kinyii,  all  taken  at 
Taufikia.  The  latter  is  common  in  the  swamps  in  that  locality,  but  is  not  so  frequently 
seen  on  boats  on  the  river.  Two  specimens  of  M.  sud(in,e)i,sis  were  bred  out  from  pupae 
taken  from  a  pool  adjoining  a  native  village  near  Taufikia,  and  a  single  specimen  was 
caught  by  Mr.  Goodson  at  Kodok. 

The  beautiful  'Tienioi'/iyuchuH  violaceus  also  occurs  at  Taufikia  and  Kodok. 

Muii.oii>yi<i,  ciroiDiitentacea,  UnDiokoiin.  pdlliducepluihi  and  its  sub-species,  ct/’ruleiis,  were 
all  taken  on  board  a  steamer  on  the  Upper  \Vhite  Nile. 

linnksiella  liiffiolnterdl is  is  very  plentiful  in  woods  and  swamps  around  Nasser  on  the 
Sobat,  and  is  a  vicious  daylight  biter.  single  specimen  of  Steyamyia  anjenteopunctata. 
also  came  from  this  locality. 

Blood-sucking  Insects  otheii  th.4n  Mosquitoes 

(I)  SiDidflies 
N  I JI I  T  T  I 

Simulium  yriseicdUis,  Becker 

Mitt,  aus  dem  Zool.  Mus.  in  Berlin,  II.  Bd.,  3  Heft.  (1903),  pp.  78-79 
Plate  XXIII.,  figs.  1,  2,  4,  6 

During  certain  seasons  of  the  year,  vast  swarms  of  the  little  sandfly  Siiiiidium 
(jriseicullis — locally  known  as  Xiniifti — occur  in  the  northern  parts  of  Dongola  Province. 


PLATE  XXIII 


C.  M.  Bkard 


1.  Sifniftium  griseicoUis.  Becker 

2.  Stmu/ium  griseicoUis,  adult 

3.  Simulium  damnosum,  Theob 


Illustrations  are  natural  size  unless  otherxuise  indicated 


.  Larvte  and  pup»  on  a  blade  of  grass  -4.  Simnlinvi  griseicoUis, 

5.  Simulium  damnosum,  larva.* 

..adult  (i.  Simulium  griseicoUis, 

7.  Simulium  damnosum,  pupa  in  cocuon 
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Descriptions  of  the  adults,  male  and  female  (fig.  2),  were  given  in  the  Second  Report 
of  these  Laboratories.' 

The  larva  (fig.  4)  is  ashy  grey  to  greenish  in  colour,  with  a  pale  yellowish  brown  head. 
The  posterior  segments  are  swollen  and  the  first  thoracic  segment  bears  a  ])roleg.  Both  the 
proleg  and  the  anal  segment  terminate  in  clusters  of  hooks.  Immediately  above  the  anal 
cluster  is  a  transverse  comb  of  papilli.  Two  eyes  are  situated  on  cither  side  of  the  head 
and  the  mouth  is  provided  with  a  pair  of  delicately  fringed  appendages  used  in  sweeping 
the  food  into  the  gullet. 

Length  about  5  mm. 

The  pupa  (fig.  6)  is  pale  chestnut  hrown  in  colour  and  is  enclosed  in  a  semi-transparent, 
brown,  pocket-shaped  cocoon,  about  3  mm.  in  length.  Projecting  above  the  edge  of  the 
cocoon  is  a  pair  of  white  to  greyish  white  respiratory  appendages.  Each  appendage 
consists  of  three  leaf-like  processes,  two  of  which  are  united  at  the  base. 

Lifii-histori/  and  hahitn. — The  larval  stage  of  the  Nimifti  is  passed  in  the  swiftest 
running  water,  the  eggs  probably  being  deposited  in  masses  on  rocks  and  plants  at  the 
water’s  edge. 

The  larvffi,  though  aquatic,  are  poor  swimmers,  so  attach  themselves  to  some  fixed 
support  and  rely  on  the  current  to  bring  their  food  to  them.  They  are  usually  particularly 
numerous  on  debris — e.y.  sticks  and  weeds — ^caught  up  among  rocks.  On  their  support 
they  spin  a  network  of  silken  threads  by  means  of  which  they  are  enabled  to  maintain 
their  position  against  the  strongest  current.  Frequently  they  will  leave  their  support  and 
let  themselves  out  into  the  stream  anchored  by  threads  of  silk  and  enabled  by  them  to 
return. 

When  full-fed,  they  pupate  in  small  pocket-shaped  cocoons  attached  to  the  support  on 
which  the  larval  stage  has  been  passed. 

The  adult  emerges  in  a  bubble  of  air  and,  having  gained  the  surface,  at  once  takes 
wing. 

Swarms  usually  consist  almost  entirely  of  females.  The  males  are  not  blood-suckei’s 
and  are  rarely  seen  in  any  numbers  far  from  their  breeding  haunts.  Sometimes,  however, 
the  first  swarms  of  the  season  are  made  up  largely  of  males — this  was  the  case  in  1906. 

The  powers  possessed  by  even  the  females  of  actually  blood-sucking  are  very  limited, 
so  far  as  human  beings  are  concerned,  as  they  appear  to  be  unable  to  pierce  the  skin  except 
in  places  such  as  immediately  behind  the  ear,  the  forehead,  etc.  I  have  never  seen  them 
gorged  with  blood  even  from  these  situations.  They  nevertheless  cause  intense  annoyance 
both  by  their  habit  of  crawling  into  the  eyes,  ears  and  nose,  and  also  by  continually 
pricking  the  skin  in  their  ineffectual  efforts  to  obtain  blood. 

They  feed  mainly  on  birds  and  animals. 

On  alighting  upon  a  suitable  host — e.ij.  a  donkey — the  fly  creeps  down  through  the 
hair  until  it  reaches  the  skin,  whereupon  it  inserts  its  proboscis  and  commences  to  suck 
blood.  In  a  short  time  its  abdomen  becomes  enormously  distended  and  the  insect  then 
makes  its  way  back  out  of  the  hair  and  attempts  to  fly.  Usually,  owing  to  the  quantity  of 
blood  it  has  imbibed,  it  is  unable  to  proceed  more  than  a  few  yards  before  falling  to  the 
ground.  It  then  hides  itself  among  the  vegetation  until  the  immediate  effects  of  its  feast 
have  passed  away. 

When  walking  over  a  smooth  surface,  the  Nimifti  wave  their  forelegs,  ajiparently  using 
them  as  feelers.  This  habit  is  common  to  many  of  the  larger  Tahanidie. 
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Second  Report,  Wellcome  Research  Laboratories,  19U6,  pp.  52,  53. 
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The  first  swarms  usually  make  their  appearance  towards  the  end  of  November  and  the 
beginning  of  December,  about  the  time  when  the  wheat  is  being  sown,  but  are  not  present 
in  their  largest  numbers  until  the  months  of  February  and  March.  Shortly  after  this  they 
disappear  and  are  not  noticed  again  until  the  following  winter. 

They  are  at  their  worst  during  the  hours  of  sunset  and  sunrise,  when  it  is  impossible  to 
walk  anywhere  with  comfort  without  a  veil  or  smoky  torch  to  keep  them  away.  During  the 
heat  of  the  day,  many  of  them  rest  among  the  vegetation  ready  to  attack  anything  that 
approaches  their  haunts. 

At  night  they  are  harmless. 

Their  habit  of  appearing  when  the  wheat  is  sown,  disappearing  when  the  wheat  is 
harvested,  and  apparently  originating  among  the  vegetation,  has  given  rise,  among  the 
natives,  to  the  erroneous  idea  that  their  presence  is  entirely  due  to  the  wheat. 

Nimilti  are  not  usually  a  pest  in  Dongola  Province,  south  of  Debba,  though  a  stray 
swarm  sometimes  reaches  Merowe  and  the  district. 

A  glance  at  the  map  of  Dongola  Province  will  show  that  at  Debba  the  Nile  makes  a 
pronounced  bend. 

As  the  river  falls  in  the  autumn,  the  rocks  in  the  cataracts  immediately  north  of  Abu 
Fatma — the  Third  Cataract — become  exposed.  The  cataracts  then  constitute  ideal 
breeding  places  for  these  tiny  sandflies,  which  shortly  afterwards  emerge  in  myriads. 

During  the  winter,  the  wind  blows  steadily  from  the  north  and  the  Xim-itti  are 
consequently  borne  southwards  to  Debba,  and  then,  owing  to  the  altered  course  of  the 
river,  on  into  the  desert.  In  the  spring,  the  wind  changes  and  blows  from  the  south, 
carrying  away  with  it  most  of  the  Nirnitti.  As  the  summer  advances,  the  river  rises,  the 
rocks  in  the  cataracts  become  covered  with  water,  and  suitable  breeding  places  are  then 
few  and  far  between. 

The  occasional  swarms  that  occur  in  Merowe  and  the  district  are  usually  to  be 
accounted  for  by  temporary  changes  in  the  direction  of  the  wind.  Sometimes,  however,  as 
in  the  sju-ing  of  this  year,  when  the  river  was  exceptionally  low,  it  is  possible  that  rocks 
become  exposed  in  other  parts  of  the  river  and  the  swarms  that  appear  there  breed  locally. 

Nivutti  are  by  no  means  confined  to  Dongola  Province,  though  it  is  usually  only  there 
that  they  occur  in  very  large  numbers.  Larv®  and  pupae  have  been  taken  from  the  river  at 
Abu  Hamed  and  at  Gebel  Umali,  while  adults  are  frequently  seen  during  the  winter  in  the 
vicinity  of  the  river  from  Abu  Hamed  to  Khartoum. 

The  types  from  which  this  species  was  originally  described  came  from  Assuan. 

Kilteb 

Simulium  daiiinosum,  Theob. 

Eeports  of  the  Sleeping  Sickness  Commission,  No.  III.  (1903),  p.  40 
Plate  XXIII.,  figs.  3,  5,  7 

A  second  and  larger  species  of  sandfly — Suimliuiti  danuiosuxi — occurs  in  the  Sudan, 
in  the  vicinity  of  the  Abu  Hamed,  where  it  bears  the  name  of  Kilfeh. 

The  following  is  a  copy  of  the  original  description  of  the  adult  (tig.  3)  ; — 

“  The  fly  is  3  mm.  long,  of  a  general  black  colour  ;  head  palpi  and  antennie  black, 
except  at  their  base,  where  they  are  bright  testaceous  ;  thorax  black,  the  meso-thorax 
with  bright  deep  golden,  thick,  short,  curved  hairs  closely  applied  to  the  surface  of  the 
thorax.  Meta-thorax  black,  abdomen  black,  shiny  with  short  black  hairs  ;  fore  and  mid 
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legs  hlaek  ;  the  metatarsi  of  the  hind  legs  with  a  liroad  median  pale  yellow  liand  : 
wings  bright,  testaceous  at  the  base  ;  halteres  ochraceous,  the  metatarsus,  and  especially 
the  first  two  tarsi,  much  swollen  in  the  fore  legs,  the  two  last  tarsi  small,  very  hairy,  less 
so  on  the  mid  and  hind  legs;  nngues  all  dentate.” 

The  htrmi  (fig.  .h)  resembles  in  shape  and  general  appearance  the  Niuutti  larva,  hnt  i-ai'-a 
can  he  distinguished  from  it  by  its  relatively  larger  size  and  darker  colour.  dark 
pigmented  patch  is  usually  present  on  either  side  of  the  first  thoracic  segment. 

Length  about  b  mm. 

The  papii.  (fig.  7)  is  enclosed  in  a  pocket-shaped  cocoon,  about  4  mm.  in  length.  Pupa 
similar  to  that  of  the  Xiinitti  pupa.  The  respiratory  appendages  consist  each  of  a  double 
comb  of  tubes  which  do  not  project  much  above  the  edge  of  the  cocoon. 

Llff-hhtonj  and  hahifs. — The  life-history  of  the  Kilteb  appears  to  be  identical  with  that  Life-history 
of  the  Niniitti.  It  has  nevertheless  been  recorded  from  only  one  locality  in  the  Sudan —  and  haiuts 
viz.,  the  neighbourhood  of  Abu  Hamed,  where  its  larvse  and  pupas  exist  in  the  river  in 
company  with  those  of  the  Nimitti. 

The  adult  females  are  exceedingly  vicious  blood-suckers,  attacking  chiefly  the  ankles 
and  legs.  Like  the  Ximitti,  they  are  most  active  during  the  hours  of  sunset  and  sunrise. 

The  Kilteb  do  not  swarm  around  the  face,  trying  to  crawl  into  the  eyes  and  ears, 
but  each  fly,  in  a  business-like  way,  settles  on  the  spot  it  has  selected,  takes  a  short 
preliminary  tour,  patting  the  surface  with  its  fore  legs,  and  then,  plunging  its  proboscis 
into  the  skin,  commences  to  feed.  In  from  two  to  three  minutes  it  is  fully  gorged, 

whereupon  it  flies  heavily  away,  while  a  tiny  trickle  of  blood  flows  from  the  puncture  it 

has  made. 

These  bites  are  exceedingly  irritating,  and  in  some  cases  produce  considerable  swelling. 

The  types  from  which  N.  damnosnm  was  originally  described  came  from  Uganda,  where 
it  is  known  as  Mhwa  or  the  Jinja  fly.  The  following  is  an  extract  from  a  letter  received 
from  Mr.  Charles  White,  of  Bukalamu,  referring  to  this  fly: — “We  have  in  these  parts, 
near  the  Ripon  Falls,  a  terrilile  pest,  far  worse  than  mosquitoes — a  small  black  biting 
fly,  which  sucks  the  blood  and  leaves  a  painful  irritation  and  sore.  Natives  have  to  bind 
their  legs  with  bark-cloth  puttees,  and  some  of  their  bodies  and  legs  are  covered  with 

sores  which  they  tell  me  are  caused  by  this  fly . These  flies  are  in  millions 

here,  and  consequently  cattle  will  not  thrive.” 

Kilteb  do  not  occur  at  Abu  Hamed  in  very  great  numbers  except  during  the  winter, 
when  the  river  is  low. 


1 1 .  Seriiots  Seroots 

T.vh.vn  i  d.e 

Several  species  of  Tahanklce,  hitherto  unrecorded  from  the  Sudan,  have  been  taken  Xew  Sudan 
during  the  past  two  years.  These  include  a  Chrysopn — C.  bnicei,  Austen — and  a  Ifeematopota  Tahantdm 
-II.  dpnshatnii,  .\usten. 

Among  a  collection  of  blood-sucking  flies  made  by  Capt.  C.  M-ackenzie  in  the  Lado 
Enclave  is  a  member  of  the  genus  irippncenfnim  —  If.  versicolor,  Austen — and  three 
Ifieinatopota — H.  denshamii,  If.  tennis,  .\usten,  and  a  thii'd  species  that  has  yet  to  be 
determined. 

A  single  specimen  of  Ta.ha.niis  unitieniafus,  a  species  recently  described  by  Miss  Ricardo^ 
was  taken  at  Wau,  Eahr-El-Ghazal,  in  1905,  and  Pangonia  inagretti,  Bozzi,  is  recorded  from 
El  Obeid,  Kordofan.  by  El  Bimbashi  Williams. 

The  following  seroots  have  been  taken  in  Khartoum:  Ta.baniis  socins.  Walk., 

T.  ditrenintns,  Macq.,  and  a  tliird  species  new  to  the  Sudan,  but  which,  unfortunately. 
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reached  England  in  too  damaged  a  condition  for  identification.  Donlitlesfi  they  were 
hrought  in  on  boats  or  hy  lierds  of  cattle. 

During  the  summer  of  1!)07  I  s])ent  eight  weeks  on  the  Upper  White  Nile  and  the 
Sobat,  and  near  Taufikia  obtained  eggs  of  the  lihick  seroot,  T.  h/'ijiittd.his,  Wied.  The 
larval  from  these  were  brought  to  Khartoum  and  reared  in  the  laboratory. 

Among  the  seroots  noticed  in  the  vicinity  of  Nasser,  on  the  Sobat,  were  T.  sociiis, 
T.  hii/iittntiif!,  T.  nfricanuis,  Gray,  T.  fiisciatiis,  Fab.  v'ar.  ?iilof.iciis,  Aus.,  and  T.  pnr.,  Walk. 

In  some  localities  on  the  White  Nile,  T.  dfricaiius — and  probably  other  sjiecies  of 
similar  appearance — is  known  to  the  natives  as  'Ver-el-ijufur  (“  bird  ”  or  “  Hying  thing  of 
camel  sickness  ”),  owing  to  the  belief  that  exists  among  tliem  that  it  is  the  cause  of  the 
common  camel  disease.  For  this  note  T  am  indebted  to  Mr.  C.  E.  Lyall. 


('hrifsopn  hi'Hcei,  Austen 

Five  females  of  this  species  were  taken  on  hoard  a  steamer  in  the  Sud  region  in 
July,  1906. 

The  following  is  a  brief  description  of  (’.  hrnce.i,  ^  ; 

Black;  fhnrax  with  four  hdi'iitiulinril  ijrei/iKh  lid.cs.  Ahilajiieii  with  hind  iiuinjins  of  segments 
greyish  ;  a  triangular  greyish  mark  on  second  segment  in  median  dorsal  line.  Begs  ochraceous, 
front  tarsi  and  last  three  joints  of  middle  and  hind  tarsi  hrown  to  hlac.k  ;  coxa,  trochanters  and 
apices  of  femora  lilack.  t’oshd  border  and  stigma  ilark  brown,  a  dark  broivn  trdn.sverse  bar 
extending  into  the  anal  cell. 


II ippocentrnm  versicolor,  Austen 

Several  specimens,  all  females,  were  taken  in  the  Lado  Enclave  l.iy  Capt.  Mackenzie 
in  1907. 

ijl  Black  ;  fid'e  tibiie  pale  yellow,  apically  banded  black,  mid.  and  hind  tibice  very  pale 
yellow;  mid,  and  hind,  tarsi  pale  yellow  with  joints  apically  tipped  black.  ll7/;;/.s'  brown  with 
interrupted  white  transoerse  bar;  Costal  border  to  stigma  yellow;  stigma  yellow  and  dark  brown. 

Head:  shiny  black.  Palpi,  shiny  black  tinged  with  yellow  and  clothed  with  black 
hairs.  First  joint  of  aiitenme  long,  yellowish  ;  second  joint  very  small,  yellowish  ;  third 
joint  long,  first  ring  very  much  longer  than  the  remaining  ones,  black. 

Thora.r, :  shiny  lilack  with  very  faint  pale  jmbescence.  Pale  hairs  on  the  pleura?. 

Legs:  femora  black,  fore  and  mid  pair  slightly  tinged  with  brown.  Fore  tibiic  jJale 
yellow,  apically  banded  with  black;  mid  and  hind  tibiie  very  pale  yellow.  Fore  tarsi 
black;  mid  and  hind  tarsi  pale  yellow  with  joints  apically  ti))[)ed  with  brown.  Clothed 
with  short  hairs. 

W'ings  :  costal  border  to  stigma  and  first  mediastinal  cell  yellow;  stigma  yellow  and 
lirown  ;  anterior  basal  cell  and  jiosterior  basal  cell  (except  at  the  ajiical  end),  together 
with  the  basal  ends  of  the  discal  cell,  the  first  submarginal  and  the  first  jiosterior  cells 
hyaline  with  a  faint  yellowish  tinge ;  basal  half  of  the  anal  angle  hyaline  ;  a  white 
transverse  bar  crossing  from  the  second  mediastinal  cell  to  the  fifth  posterior  cell  is  broken 
by  the  fourth  posterior  cell  being  uniformly  dark  brown  ;  remainder  of  wing,  dark  brown. 

Halteres  :  very  pale,  almost  white. 

Abdomen  :  shiny  black,  with  a  very  faint  pale  pubescence. 

Length  :  8-8-5  mm.  ;  width  of  head,  2-5-3  mm. 


PLATE  XXIV 


1 


Bkrbwabd  Doilwav 


1.  H<P7U(ttof>oia  tietishatuii,  Austen 

2,  ll<i‘matopota  tcnuts,  Austen 


Small  illiisCrario>ix  indicalr  ttatural  iizes 
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ILemnfopofa  deuxlumnii,  Austen 
Plate  XXIV.,  fig.  1 

Ann.  (ind  Maij.  Xat.  If/'.st.,  Ser.  8,  Vol.  1.,  March,  1908,  p.  220 

Two  females  of  this  species  were  taken  by  Capt.  Ensorin  the  Southern  Bahr-Bl-Ghazal, 
and  nine  of  the  same  sex  by  Capt.  Mackenzie  in  the  Eado  Enclave. 

The  following  is  the  original  description  : — 

“  Lenijth  (6  specimens),  9  G-11’3  mm. ;  width  of  wings,  2'8-3  mm.  ;  width  of  front 
at  vertex,  1  mm. ;  length  of  wing,  8'6”10'3  mm. 

“  iHive-hrnwu,  with  Jive  nlive-yrey  longitudinal  sfripeD  on  dorsum  of  thorax,  and  a  narrow 
median  light  stripe  ojt  abdomen ;  frontal  ca.llus  black  ;  wings  tinged  with  btijf,  and  with  a  brown 
border  to  the  tip  and  hind  margin,  as  far  as  the  end  of  the  sixth  vein  ;  eoxu’  dark  grey,  femora 
olive-  or  greyish-brown. 

“  Head:  smoke-grey  to  yellowish-grey,  vertex  with  a  pair  of  faint  light  brown  longitudinal 
stripes,  which  meet  together  above  callus  ;  frontal  callus  of  moderate  depth,  its  upper  margin 
slightly  convex  and  rising  to  a  point  in  the  median  line,  which,  in  rubbed  specimens,  may  be 
produced  into  a  shining  ridge  ;  brown  spot  on  each  side  of  front  usually  well  marked,  median 
frontal  spot  absent ;  palpi  pinkish  buff,  elongate,  blunt  at  the  tips,  clothed  with  black 
interspersed  with  light  yellowish  hair ;  first  and  second  joints  of  antennx  ochraceous  l)uft', 
first  joint  not  swollen,  exjjanded  portion  of  third  joint  dark  brown,  rufous  at  the  base,  last 
three  annuli  black,  last  annulus  equal  in  length  to  the  two  preceding  annuli  taken  together. 

“  Thorax :  median  stripe  on  dorsum  only  half  as  wide  as  admedian  stripes,  latter  wider 
in  front ;  pleurae  and  pectus  olive-grey. 

“Abdomen:  clothed  with  minute,  appressed,  buff-yellow  hairs;  venter  olive-grey  on 
each  side. 

“  M'twi/s  ;  light  markings  rather  coarse  ;  against  a  dark  background,  remains  of  the  usual 
three  rosettes  can  be  distinguished,  otherwise  the  markings  are  confined  to  the  brown 
border  ;  two  sinuous  streaks  running  across  tips  of  submarginal  cells,  beyond  fork  of  third 
vein,  the  distal  streak  breaking  up  into  a  series  of  detached  markings  running  across  the 
])osterior  cells ;  axillary  cell  faintly  tinged  with  brown,  with  a  broad  pale  streak  running 
parallel  with  the  wing-margin  and  continued  along  the  sixth  vein,  thus  enclosing  an  area  of 
darker  colour  ;  basal,  anal,  and  discal  cells,  proximal  two  thirds  of  first  posterior  cell,  and 
bases  of  remaining  posterior  cells  not  infuseated ;  a  faint  dark  marking  usually  visible 
across  middle  of  discal  cell.  Stigma,  dark  brown,  conspicuous. 

“  Ualteres  :  light  russet  to  brown,  stalk  yellowish. 

“  Legs  :  tibim  ochraceous  buff,  clothed  with  minute  ochraceous  hairs,  distal  two  thirds 
of  tibiai  brown  ;  front  tarsi  dark  brown,  middle  and  hind  tarsi  lighter  brown,  ochraceous 
buff  at  base.” 

The  type  from  which  this  species  was  desci'ibed  came  from  Uganda,  Nile  Province, 
in  1906. 

Ilrematnpota  tenuis,  Austen 
Plate  XXIV.,  fig.  2 

Seven  females  of  this  species  were  taken  by  Capt.  i\Iackenzie  in  tbe  Lado  Enclave. 

^  Brown  ;  thorax  with  three  longitudinal  grey  lines  ;  abd.omcn  with  a  faint  grey  median  line 
and  a.  row  of  grey  spots  on  either  side;  mid  and  hind  tibia;  with  two  yellow  hands,  tarsi  apirally 
black;  wings  broivn  with,  pale  markings  ;  stigma  dark  brown. 

ITead:  greyish  brown.  Callosity  shiny  yellowish-brown.  Anteniuo  and  ])alpi  yellowish 
clothed  with  black  hairs. 
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The  black 
Feroot 


Thani.c  :  brown  with  three  longitudinal  dorsal  grey  lines.  Sides  of  the  dorsum  and  the 
pleune  greyish  ;  scutellum  brown  bordered  with  grey  and  with  a  faint  median  longitudinal 
grey  line. 

Lajs  :  yellowish-ln-own  ;  mill  and  hind  femora  apically  dark  ;  fore  tibiie  dark,  basally 
yellowish  ;  mid  and  hind  tibiie  dark  apically  and  basally  and  with  a  median  dark  band  ; 
tarsal  joints  apically  tipped  with  black. 

Il7h;/.F;  stigma  dark  brown  ;  discal  cell  brown,  with  a  pale  area  at  the  basal  end,  two 
transverse  pale  median  bars  and  a  reniform  pale  area  at  the  apical  end  ;  anterior  basal 
cell  with  both  ends  and  two  median  bars  pale  ;  posterior  basal  cell  with  a  circular  pale 
mark  enclosing  a  brown  spot  at  either  end  ;  a  pale  sinuous  line  extends  from  the  basal  end 
of  the  stigma  through  the  discal  cell  and  the  bases  of  the  fourth  and  fifth  posterior  cells 
into  the  anal  angle,  where  it  encloses  a  brown  spot.  For  remaining  wing  markings,  see 
Plate  XXIV.,  fig.  2. 

Ilalteres :  knob  dark  brown,  stem  pale. 

AhiJiiineu  :  brown,  with  slight  pale  pubescence  ;  faint  grey  median  longitudinal  dorsal 
line  ;  segments  apically  edged  with  grey  and  each  bearing  two  grey  spots  on  the  dorsal 
surface,  one  on  either  side  of  the  median  stripe;  anal  segment  dark  brown  without  markings. 

LetKjth  :  8-9  mm.  ;  width  of  head,  2-5  mm. 

Tahdiuis  nnitienintns,  Ricardo. 

A^m.  (111(1  M(i(i.  X((t.  Hist.,  iSer.  8,  Vol.  I.,  April,  1908,  p.  1112. 

A  single  female  of  this  species  was  taken  at  ^Yau,  Bahr-Fjl-dhazal,  in  1905. 

The  original  description  is  appended  below  : — 

“  Head,  small,  broader  than  the  thorax.  Face,  reddish,  covered  with  grey  tomentum 
and  with  short,  scanty  white  pubescence  ;  beard,  white.  Palpi,  yellow,  thickly  covered  with 
black  hairs,  long  and  narrow,  only  slightly  broader  at  the  base,  ending  in  an  obtuse  point. 
-Viitenna?,  bright  red,  the  extreme  apex  black  ;  the  first  joint  short,  broad,  with  a  few  l)laek 
hairs  ;  the  second  small,  cap-shaped,  with  black  hairs  on  its  upper  angle  ;  the  third,  with 
an  obtuse  tooth.  Forehead,  about  four  times  as  long  as  it  is  broad  and  the  same  width 
throughout,  reddish  with  some  little  grey  tomentum  ;  the  callus  shining  red-brown,  convex, 
oval,  Ijecoming  narrower  at  its  lower  end,  whence  proceeds  a  narrow,  short,  raised  line, 
which  widens  to  a  spindle-shaped  callus ;  from  the  vertex  a  narrow  black  line  proceeds  in 
two  branches  surrounding  this  last.  Eyes  with  no  markings.  Thorax,  reddish-brown, 
with  traces  of  grey  tomentum  and  of  three  stripes,  the  sides  reddish  with  grey 
tomentum.  Al)domen,  narrow,  reddish-brown,  with  a  greyish-white  median  stripe 
reaching  the  fifth  segment,  the  apex  black,  the  segmentations  very  narrowly  white, 
the  pubescence  on  dorsum  mostly  black ;  underside  testaceous  with  a  black  apex,  in 
the  other  female  it  is  very  largely  black.  Legs,  reddish,  the  femora  (especially  the  fore 
femora)  blackish,  the  fore  tibiiB  blackest  at  their  apex,  and  fore  tarsi  black.  Wings 
hyaline,  the  stigma  yellowish,  the  veins  yellowish  brown  (in  the  other  female  the  fore 
border  has  a  very  slight  tinge  of  yellow) ;  the  first  posterior  cell  not  narrowed.” 

The  type  from  which  this  species  was  described  came  from  Pungwe  Valley, 
S.B.  .\friea,  in  1896. 

Tdbdmis  hignttdttis,  W^ied. 

Plate  XXV 

short  description  of  the  adult  forms  of  this  tabanid  was  given  in  the  Second 
Report  of  these  Laboratories.'  They  are  subject  to  considerable  variations  in  their 


Wellcome  Research  Laboratories,  Second  Report,  1‘JUG,  p.  61. 
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C.  M.  Bkarii 


Tahanus  biguitatHS,  WiED. 


L  Egg  batch  on  stem  of  grass  rj.  Terminal  abdominal  teeth  of  pupa 

2,  Heads  and  abdomens  of  ^  showing  variations  in  markings  7.  Adult  ^ 

4.  Adult  (5  s.  51.  Larv;e 

5.  Mandibles  of  larva 


///ustr/tfioiti  arc  natural  size  unless  otherwise  indicated 
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markings.  The  type  of  female  most  commonly  met  with  has  the  jowls  clothed  with 
golden-yellow  hair,  and  the  front  (space  between  the  eyes)  and  dorsum  of  the  thorax 
with  greyish  to  yellowish-white  hair.  Another  common  form  has  the  jowls,  front  and 
dorsum  of  the  thorax  all  clothed  with  greyish  to  yellowish-white  hair  ;  or  the  jowls  and 
front  may  be  clothed  with  golden-yellow  hair  and  the  dorsum  of  the  thorax  with  greyish 
to  yellowish-white.  A  comparatively  rare  form  has  the  jowls,  front  and  dorsum  of  the 
thorax  all  clothed  with  golden-yellow  hair  ;  while  still  less  frequently  seen  is  the  female 
hearing  on  the  median  dorsal  line  of  the  abdomen  two  or  even  three  white  triangular  marks. 

The  male  may  bear  eithei’  two,  three,  or  occasionally  four  white  marks  on  the  median 
dorsal  line  of  the  abdomen.  Two  is  the  most  usual  nundier,  and  the  fourth  when  present 
is  very  small. 

The  wings  show  less  variation,  though  sometimes  a  female  is  seen  with  pale  areas 
contained  in  each  of  the  third,  fourth,  and  fifth  posterior,  the  discal  and  the  posterior 
basal  cells  and  the  basal  angle. 

The  (';/;/  is  spindle-shaped,  slightly  more  pointed  at  one  end  than  at  the  other,  and 
white  in  colour. 

2‘5  mm. 

The  larra  (figs.  8  and  9),  when  newly  hatched,  is  white  in  colour,  but  later  assumes  a 
greyish  to  yellowish  tinge. 

Maiulihln:  (fig.  5)  black,  slightly  serrated  and  with  two  tufts  of  curved  hairs  at  the 
base. 

First  tininwic  segment  anteriorly  brown.  Laterally  placed  on  the  second  and  third 
thoracic  segments  are  brown  comb-like  marks  with  the  four  teeth  pointing  backwards. 

On  the  anterior  portion  of  each  abdominal  segment — with  the  exception  of  the  eighth — 
are  two  brown  annuli,  or  rings,  encircling  the  liod}'.  The  former  of  these  two  rings  is 
usually  covered  by  the  posterior  margin  of  the  jircceding  segment.  The  hinder  ring  bears 
a  double  line  of  fine  black  hairs  and  also  a  number  of  small  fleshy  projections  or  pseudopods. 
The  eighth  abdominal  segment  serves  the  piurpose  of  a  respiratory  syphon.  Its  posterior 
margin  is  brown  and  from  its  extremity  can  be  extruded  a  small  process  terminating  in 
stigmata.  A  brown  curved  longitudinal  mark  is  situated  on  either  side  of  the  eighth 
segment.  The  anus  is  placed  at  the  base  of  this  segment. 

Length,  35  mm. 

The  pupa!  rase  is  chestnut-brown  in  colour,  with  the  thoracic  tubercles  darker.  Each 
of  these  tubercles  bears  a  spiine.  The  abdominal  segments  are  apically  ringed  with 
backwardly  projecting  spines.  The  anal  segment  terminates  in  a  cluster  of  six  teeth 
(fig.  6),  the  dorsal  pair  larger  than  the  lateral  and  ventral  pairs. 

Length,  20  mm. 

Life-histarg  and  habits. — The  adults  may  usually  be  found  resting  on  the  trunks  and 
larger  branches  of  trees.  Males  appear  to  be  more  plentiful  than  females.  On  the 
approach  of  cattle,  the  latter  dart  off  and  attack  them,  but  were  rarely  seen  to  follow 
them  for  any  distance.  Both  sexes  are  very  wary  and  are  not  easily  captured. 

The  eggs  are  deposited  in  a  rounded  mass  (fig.  1)  on  grass  and  reeds  overhanging 
a  pool.  One  egg  mass  that  was  counted  contained  about  450  eggs.  The  entire  act  of 
oviposition  was  not  timed,  but  it  is  a  lengthy  proceeding  and  occnjiies  well  over  half  an 
hour.  When  a  female  is  ovijiositing,  although  usually  exceedingly  shy,  tlie  stem  on  which 
she  is  resting  may  be  plucked  and  carried  away  or  put  into  a  bottle  without  disturbing 
her.  Having  deposited  her  eggs,  she  covers  the  mass  with  a  creamy-white  secretion 
which  turns  black  after  a  short  time. 


214 


REPORT  ON  ECONOMIC  ENTOMOLOGY 


Tsetse  flies 


The  eggs  under  observation  hatched  in  about  eight  days,  but  iiossitily  under  natural 
conditions,  exposed  to  the  sun,  the  incubation  period  woidd  be  shorter.  On  hatching,  the 
larvae  fell  into  the  water,  swam  to  the  sides  and  buried  themselves  in  the  mud. 

The  larvcL*  can  only  swim  on  the  surface  of  the  water,  and  progress  either  by  a 
telescopic  movement  or  by  lashing  vigorously  from  side  to  side. 

Several  methods  of  rearing  them  were  tried.  The  majority  were  placed  in  a  large 
glass  vessel  containing  mud,  living  grass  and  water.  Some  were  put  into  jars  containing 
only  water,  others  in  dishes  containing  moist  sand,  others,  again,  in  vessels  containing 
sand  and  water  so  arranged  that  there  was  a  pool  at  one  end  of  the  vessel  and  moist 
sand  at  the  other. 

The  larvie  in  the  vessel  containing  mud,  grass,  and  water  did  well,  but  many  were 
devoured  by  predaceous  insects — «.(/.  dragon  lly  larvae — introduced  by  accident  in  the  mud 
and  water,  and  others  perished  owing  to  the  grass  dying  and  fouling  the  water  during 
transit.  Eventually  sand  and  water  in  Petri  dishes  was  found  to  be  best,  as  it  could 
be  kept  clean  and  the  larvie  easily  located  when  wanted. 

At  first  they  were  fed  on  tiny  crustaceans  dredged  from  rain  pools,  but  during 
transit,  when  these  could  not  be  obtainetl,  scraps  of  freshly  killed  raw  meat  and  congealed 
blood  from  the  bodies  of  gorged  mosquitoes  were  substituted.  After  arriving  in  Khartoum 
their  diet  consisted  of  earth-worms,  as  a  plentiful  supply  of  these  could  always  be  procured. 

They  grew  very  slowly  and  at  greatly  varying  rates.  Two  larvie  hatched  from  one 
egg  batch  on  11th  June  measured  respectively  five  weeks  later,  4  mm.  and  15  mm.  Owing 
to  their  telescopic  nature  it  was  exceedingly  difficult  to  measure  them  accurately,  so  these 
figures  must  be  taken  as  merely  approximate. 

They  did  not  appear  to  be  cannibalistic  in  their  habits,  as  several  of  various  sizes 
were  reared  in  the  same  dish  and  sometimes  kept  short  of  food,  but  were  never  seen  to 
attack  each  other.  When  one  died,  however,  its  comrades  usually  devoured  it. 

When  not  feeding  they  spent  most  of  their  time  buried  in  the  sand,  with  just  the 
tips  of  their  respiratory  syphons  showing.  If  the  sand  was  allowed  to  dry  they  became 
very  restless,  and  would  make  continual  efforts  to  escape  from  their  jars  until  water  was 
given  them  again. 

Early  in  .August,  when  they  were  about  eight  weeks  old,  they  ceased  feeding  and 
were  then  transferred  to  jars  containing  sand  to  a  depth  of  6  cm.  They  descended  to  the 
bottom  of  these  jars  and  were  still  there  when,  some  six  weeks  later,  I  went  to  England 
on  leave. 

I  returned  to  Khartoum  on  28th  January,  and  the  jars  then  contained  several  dead 
adults — all  males — a  few  dead  inipiB  and  larviB  and  a  single  live  larva.  This  last  perished 
early  in  February  without  having  reached  the  pupal  stage.  The  empty  pujial  cases  were 
all  sticking  up  out  of  the  sand,  the  pupie  having  evidently  worked  their  way  up  from 
the  bottom  of  the  jars  by  means  of  their  abdominal  spines.  In  several  cases  the  old 
larval  skin  had  remained  attached  to  the  caudal  teeth  of  the  pupal  case. 

The  eggs  from  which  these  seroots  were  bred  were  obtained  in  the  marshes  in  the 
vicinity  of  Taufikia. 


Tsetse  Flies 

The  distribution  in  the  Sudan  of  the  tsetse  Hies  (lloxsina  palpalis,  Bob.  Desv.,  and 
(Uosniva  moi’sitans,  Westw.,  has  been  dealt  with  by  Capt.  Ensor,  E.A.M.C.' 


‘  See  jKffje  93  of  tliis  Roport. 
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A  dark  variety  of  (t.  morsifaiis  was  taken  by  Major  G.  Dansey  Browning,  E.A.M.C.,  on 
the  road  between  Sultan  Keango’s  village  and  Kossinga  village  in  the  Bahr-Pll-Ghazal 
Province  during  the  winter  of  1905-6.  The  following  is  his  description'  of  this  variety  : — 

“  The  fly  is  a  dusky  black  glossina  soinewdiat  similar  in  size  and  colour  to  G.  palpalis 
but  differing  markedly  from  that  species  as  regards  the  coloration  of  the  tarsi,  these 
being  specifically  identical  with  the  tarsi  of  (t.  iiiorsilaun.  The  posterior  surface  of  the 
head  is  dusky  black,  not  dusky  grey  as  in  G.  nwrail-it.Hs.  The  thorax  and  pleune  are 
distinctly  dusky  black,  not  dusky  grey.  Tlio  abdomen  is  markedly  darker  than  in 
(1.  morsitans,  particularly  as  regards  the  second  segment.  On  this  the  pale  area  found  in 
(!.  iiKn-sitans  is  replaced  by  a  peculiar  dusky  area  with  irregular  black  confluent  blotches 
on  a  dark  ochraceous  background.  The  abdominal  bands  are  generally  deeper  than  in 
G.  mnrxitrmg,  and  the  hind  margins  of  the  segments  are  narrower  and  generally  more 
dusky  in  appearance.  In  other  respects  similar  to  G.  morsitans.” 

III.  Insects  causing  Myiasis 
The  Tumbu  Fly 
( 'ordylohia  aiUhrojiojiliat/a ,  Grunberg 

Some  flies  in  the  Laboratory  collection  sent  from  the  Southern  Sudan — believed  from 
the  Bahr-El-Ghazal — have  been  identified  by  Mr.  Austen  as  tlie  so  called  Tumlm  Fly — 
Gordylobia  (mthropophaya. 

As  Mr.  Austen’s  detailed  description’-  of  the  larva,  puparium 
and  adult  of  this  pest  may  not  be  easily  accessible  to  many 
who  may  meet  with  subcutaneous  parasitic  larvie  in  the  Sudan, 
it  is  here  given  in  full,  together  with  his  notes  on  the  differences 
that  enable  one  to  readily  distinguish  between  6'.  authropophaya 
and  the  Gonyo  Floor  Maijyot — Anclimeruiii.yia  luteola,  Fabr. 

“  Larva. — The  full-grown  larva  is  a  fat,  yellowish-white 
maggot,  12  to  12^  mm.  (about  half  an  inch)  in  length,  bluntly 
pointed  at  the  anterior  or  cephalic  extremity,  and  truncate 
behind;  its  greatest  breadth  (on  the  sixth  and  seventh  segments) 
is  5  mm.  The  body  consists  of  twelve  visible  segments,  the 
divisions  between  which  are  strongly  marked,  except  between 
the  cephalic  and  first  body-segment  (the  latter  of  which  bears 
the  anterior  or  prothoracic  stigmata  or  respiratory  apertures), 
and  between  the  eleventh  and  twelfth  segments.  On  the  under 
side  of  the  cephalic  segment,  the  tijis  of  the  black  paired  mouth- 
hooks  may  be  seen  protruding,  while  in  a  slight  depression  on 
the  flattened  posterior  surface  of  the  twelfth  segment  are 
situated  the  paired  posterior  stigmatie  plates.  In  an  adult 
larva,  the  slit-like  apertures  in  these  plates  are  not  very  easy 
to  distinguish,  but  in  a  maggot  in  the  second  or  penultimate  stage  it  is  seen  that  each  plate 
bears  three  ridges  of  tawny-coloured  chitin ;  these  ridges  run  obliquely  downwards  and 
outwards  at  an  angle  of  45°  from  the  median  vertical  line,  and  while  the  median  ridge  on 
each  plate  is  nearly  straight  the  other  two  ridges  are  characteristically  curved,  resembling 


Variety  of 
a.  morsitans 


*  Journal  of  the  Royal  Army  .Uedical  Corpa,  April,  1908,  p.  4*27. 

-  Thid.,  January,  1908. 

Rc])roduccd  by  kind  pornii.ssioii  of  the  Editor  (Col.  Bruce)  of  the  Journal  of  (he  Rmjal  Army  Medical  Cor})s. 


21G 


HEl'OKT  ON  ECONOMIC  KNTOMOLOdY 


inverted  notes  of  interrogation  with  the  concavity  directed  towards  the  median  ridge.  The 
segments  of  the  body  are  transversely  wrinkled  on  the  dorsal  and  ventral  surfaces  (especially 
on  the  latter)  and  puckered  on  the  sides.  From  the  third  to  the  eleventh  segment,  the  body 
is  thickly  covered  with  minute  recurved  spines  of  brownish  chitin  (darker  in  the  case  of 
larvie  ready  to  leave  the  host),  usually  arranged  in  transverse  series  or  groups  of  two  or 
more,  which  can  be  seen  to  form  more  or  less  distinct,  undulating  or  irregular,  transverse 
rows.  Tliese  spines  will  be  described  in  somewhat  greater  detail  below. 

“  Above  and  to  the  outer  side  of  each  mouth-hook  is  an  antenna-like  protuberance 
(‘maxilla’  of  Lowne),  which,  as  in  the  case  of  the  larva  of  the  Blow-fly  (Cal/iplidni 
enithrocepliiiht,  Mg.),  exhibits  a  pair  of  light  brown,  ocellus-like  spots,  or  rathei'  papilla;, 
placed  one  above  the  other  ;  according  to  Lowne's  interpretation  in  the  case  of  the  Blow-fly, 
these  are  sensory  in  function.  In  a  small  larva,  5  mm.  in  length,  from  Lagos,  the  papilla; 
are  very  clearly  visible ;  each  jiapilla  is  surrounded  by  a  ring  of  pale  lirownish  chitin,  and 
its  shape,  when  viewed  from  the  side,  is  exactly  that  of  the  muzzle  of  an  old-fashioned 
muzzle-loading  cannon. 

“  This  small  larva  also  shows  on  the  basal  segments  of  each  antenna,  or  antenna-like 
protuberance,  below  and  a  little  to  the  outer  side  of  the  mouth-hook,  a  prominence  bearing 
a  series  of  about  six  small,  brown-tipped,  chitinous  spines.  These  prominences  are 
evidently  the  same  as  those  referred  to  by  Coipierel  and  Modiere^  as  ‘  deux  appendices 
analogues  (palpes '?)  plus  petits,  munis  de  quelques  epines  tres  fines  vers  leur  liord  interne,’ 
and  clearly  shown  in  their  figure  (Plate  3,  1  b).  In  the  same  larva,  the  siiines  on  the  body 
are  most  conspicuous,  and  most  strongly  developed  and  chitiuised  on  the  fifth,  sixth  and 
seventh  segments.  The  tenth  and  eleventh  segments  are  also  covered  with  spines,  but  since 
the  chitin  of  which  they  are  composed  is  not  tinged  with  brown,  these  segments  appear 
bare.  In  the  adult  larva  also,  the  spines  in  the  tenth  and  eleventh  are  less  conspicuous 
than  those  on  the  preceding  segments  ;  on  the  twelfth  segment,  which  bears  the  posterior 
stigmatic  plates,  the  spines  are  very  minute.  Fully  chitinised  spines  are  dark  brown,  but 
this  colour  is  generally  confined  to  the  apical  half  of  the  spine,  or  may  be  absent  from  the 
extreme  liase.  In  shape,  each  spine  is  a  short  cone  with  the  apex  recurved,  pointing 

towards  the  hinder  end  of  the  body.  The  spines  are  broad  at  the  base  in  proportion  to 

their  length  and  not  infrequently,  especially  on  the  under  side  of  the  body,  are  bifid  at  the 
tip.  They  are  closest  together  and  most  strongly  developed  on  the  anterior  portion  of  each 
segment,  becoming  smaller  and  showing  a  tendency  to  disappear  towards  the  hind  margin. 
They  are  arranged  in  irregular  transverse  rows,  which  are  usually  seen  to  be  composed  of 
groups  of  from  two  to  five  spines,  placed  side  by  side. 

“  In  the  adult  larva  the  median  area  of  the  ventral  surface  of  segments  five  (or  six) 
to  eleven  inclusive  is  marked  with  a  series  of  three  transverse  ridges,  which  are  most 
prominently  developed  on  the  seventh  and  following  segments.  On  eacli  segment  the 
foremost  ridge  is  the  shortest  ;  next  in  length  conies  tlie  hindmost  ;  and  the  middle 

ridge  is  the  longest  of  the  three,  curling  round  the  posterior  ridge  at  each  end.  Similar 

but  less  strongly  marked  ridges  are  seen  on  the  dorsal  surface. 

“  I'liiKii'iinii Of  the  usual  barrel-shaped  Muscid  type.  Average  dimensions  ;  length, 
10.\  mm.,  greatest  breadth  Ij;  mm.  Though  at  first  of  a  ferruginous  or  light  chestnut 
tint,  the  puparium  gradually  darkens  until  it  becomes  ‘  seal  brown  ’  or  practically  black. 

“  Perfect  Insect. thick-set,  compactly  built  fly,  of  an  average  length  of  about  9^  mm. ; 
sjieeimens  as  small  as  mm.  or  as  large  as  lOJ  mm.  in  length  are  occasionally  met  with. 

'  Anmdr.s  dr,  ta  SocUti  EntDiiioIinjiqnc  dr  France,  4  ieme  .seric,  t.  ii.  (18(j’2),  p.  'J7. 
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Head,  body  and  legs,  straw  yellow  ;  dorsiini  of  thorax  and  of  abdomen,  wdtb  blackish 
markings  ;  wings  with  a  slight  brownish  tinge.  The  eyes  meet  together  for  a  short 

distance  in  the  median  line 
alioye  in  the  case  of  the 
male,  hut  are  separated  by 
a  broad  front  in  the  female 
{>!e(‘  Jj(/iirc).  t)n  the  dorsum 
of  the  thorax  the  dark 
markings,  \Yhich  are  a  pair 
of  longitudinal  stripes  not 
reaching  the  hind  margin, 
are  coyered  with  a  greyish 
Idoom  and,  consequently, 
not  yeiy  conspicuous  ;  tins 
l)loom  is  also  present  on 
the  abdomen,  but  here  the 
markings  are  much  more 
distinct,  especially  in  the 
female,  in  which  the  third 
segment,  as  also  the  fourth 
segment  with  the  exception 
of  the  hind  margin,  is 
entirely  black  or  blackish. 
In  the  female  the  second 
segment  is  marked  with  a 

Fig.  .'>2. —  1  be  'I  unibu  Fly.  Cyf  G^bubei .  '  hlackisll  (pUldl  atC  median 

blotch,  and  has  a  similarly 

coloured  hind  border,  broadening  towards  the  sides,  while  the  first  segment  has  a  narrow 
dark  hind  margin.  In  the  male  these  markings  are  not  so  extensiye ;  the  dark  hind 
margin  to  the  second  segment  is  interrupted  on  each  side  of  the  median  blotch,  which 
is  triangular  in  shape,  and  there  is  a  yellow  area  of  considerable  size  on  the  proximal  half 
of  the  third  segment,  on  either  side  of  a  blackish  median  quadrate  blotch  ;  the  fourth 
segment  is  similarly  hut  less  conspicuously'  marked. 

“  Care  is  necessary  in  order  not  to  confuse  I'.  Grind).,  with  AiwlDiieixnaijia 

hihdla,  Fahr.  (the  ‘  Floor-Maggot  Fly  ’),  which  is  found  in  the  same  parts  of  Africa  and 
presents  a  deceptiye  resend)lance  to  the  Tumhu  fly  in  coloration,  since  it  also  has  a  ])ale 
yellow  head  and  body,  with  dark  markings  on  the  thorax,  and  the  distal  half  of  the 
abdomen  blackish.  Without  going  too  deeply  into  details,  howeyer,  it  may  ho  said  that 
the  two  species  may  be  distinguished  by  the  fact  that  in  .1.  Inte.dla  the  eyes  are  wide 
a])art  in  both  sexes,  the  body  is  narrower  and  more  elongate,  the  hypoi)ygium  of  the 
male  is  in  the  form  of  a  conspicuous  foiuvai'dly-directed  hook,  for  which  the  ventral  half 
of  the  penultimate  segment  of  the  abdomen  serves  as  a  sheath  ;  and,  lastly,  by  the  fact 
that  the  second  abdominal  segment  in  the  female  is  twice  the  length  of  the  same  segment 
in  the  male.  The  ‘  floor-maggot  ’  itself  is  devoid  of  the  characteristic  spines  described 
above  in  the  case  of  the  Tundm-lly  larva,  and  the  posterior  surface  of  the  last  segment, 
instead  of  being  vertical,  as  in  the  latter,  slopes  backwards  at  an  angle  of  45”,  and  has 


Hcpruduced  by  kind  permission  of  (ho  P’.ditor  (Col.  Jirnce)  of  the  .Immial  of  Ihr  fiV/c/  Jniiii  Malini/  Corps. 
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Filth-feeding' 
Hies  in 
Khartoum 


around  its  hind  margin  a  series  of  flesliy  spines  ;  the  stigmatic  plates  on  this  segment, 
too,  are  extremely  small  and  wide  apart  (2  mm.  apart  in  an  adult  larva),  while  in  the 
Tumbn  fly  maggot  they  are  much  larger  and  close  together  (at  the  nearest  point  separated 
by  less  than  the  diameter  of  a  single  stigmatic  plate).” 

The  Tuinhu  Fly  occurs  throughout  the  greater  part  of  Tropical  Africa,  being  recorded 
froin  tlie  West  Cloast,  Congo  State,  Rhodesia,  Natal  and  other  places. 

It  is  not  definitely  known  in  what  way  the  host  becomes  infested  or  whether  the 
female  produces  eggs  or  junmg  larvie.  The  larva  lives  in  a  cavity  that  it  forms  under 
the  skin  of  Imman  Ijeings  and  other  animals,  where  it  causes  intense  irritation,  and,  as  it 
develops,  considerable  pain.  This  cavity  is  always  connected  with  the  outside  air  by  a 
small  oijening,  by  means  of  which  the  larva  is  enabled  to  breathe.  When  mature,  the 
larva  leaves  its  host,  buries  itself  in  the  soil  and  pupates.  The  adult  emerges  in  about 
sixteen  days. 

TifE  Congo  F’nooii  M.vggot 
Aticlniirraiiiijia  Inteola,  Falu'icius 

The  adult  female  of  Aiichnieroiiii/iu  luteahi  was  figured  and  a  description  of  its  larva 
and  an  account  of  its  habits  given  in  the  Second  Report  of  these  Laboratories.' 

Specimens  of  this  fly  have  been  received  from  the  Bahr-El-Ghazal,  and  it  was  also 
taken  last  year  in  the  vicinity  of  Nasser,  on  the  Sobat. 

The  Floor  Maggot  does  not  cause  true  myiasis,  hut  owing  to  its  resemblance  to  the 
preceding  species  it  has  been  thought  better  to  include  it  under  the  same  heading. 

IV.  Insects  in.jukious  by  me.vns  other  th.\n  by  Blood-sucking 

l’’lLTH-FEEDINO  FlIES 
(u)  Family,  Mnsciihe 

A  small  series  of  observations  on  the  breeding  places  and  habits  of  the  various  species 
of  filth-feeding  flies  that  occur  in  Khartoum  were  carried  out  early  in  this  year,  and  the 
results  are  of  interest  in  that  they  coincide  with  those  obtained  by  Smith-  at  Benares, 
India. 

It  is  generally  supposed  that  in  tropical  countries,  human  ordure,  when  deposited  in 
places  to  which  the  sun  has  access,  dries  up  so  rapidly  that  flies  are  unable  to  breed  in  it. 
Smith  found,  however,  that  on  the  deposit  becoming  dry  the  larval  burrowed  down  into  the 
soil  to  a  depth  of  from  five  to  six  inches  and  there  pupated,  eventually  emerging  as  adults. 
In  this  case  the  species  was  Mnacu  (‘uticniata. 

In  Khartoum  the  same  conditions  prevail.  Human  ordure  deposited  in  the  open, 
although  by  the  second  day  apparently  dry,  is  yet  sufliciently  moist  in  the  interior  for 
maggots  to  be  able  to  feed  on  it.  As  soon  as  it  becomes  thoroughly  dry  the  maggots 
descend  into  the  soil  to  varying  depths,  and,  in  the  course  of  a  few  days,  give  rise  to  adults. 
A  small  fragment  of  human  ordure,  two  days  old,  containing  maggots  about  half-grown,  was 
placed  on  sand  in  a  large  open  glass  vessel  and  exposed  to  the  sun.  By  the  following  day 
the  ordure  was  perfectly  dry  and  the  maggots  had  gone  down  into  the  sand,  and,  notwith¬ 
standing  the  intense  heat  to  which  they  were  exposed,  they  completed  their  life-cycle. 

The  sanitary  regulations  in  Khartoum  prevent  filth-feeding  Hies  becoming  such  a 
pest  as  they  are  iu  the  native  villages,  where  they  frequently  exist  in  almost  incredilde 


^  Wellcome  Researcli  Lahoratories,  Sccoud  Reiwrt,  190G,  pp.  85-87. 

-  Journal  of  the  lloijaJ  Army  Medical  Curjm,  August,  1907,  p.  150. 
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munhers.  Unless  it  occurs  to  the  native  to  use  an  old  empty  hut  as  a  latrine,  a  strip 
of  desert  about  100  yards  from  tlie  village  or  the  nearest  standing  crop  of  dura  serves 
the  purpose,  and  when  it  is  rcniemhei’cd  how  many  flies  will  breed  out  from  a  single  deposit 
of  ordure  it  is  not  surprising  that  one  frequently  finds  it  necessary  when  staying  in  a  native 
village  to  put  up  a  mosquito  curtain  if  one  desire  peace  during  the  heat  of  the  day. 

The  so-called  “  Zihla  ”  is  another  breeding  place  of  flies.  Zihla  is  a  mixture  of  stable 
refuse,  cow-dung,  etc.,  which,  having  been  allowed  to  ferment,  is  utilised  for  building 
purposes.  ^Yhen  once  it  has  dried  it  becomes  quite  free  from  maggots,  but  while  it  is 
being  prepared  many  flies  deposit  eggs  in  it. 

The  doctors  of  both  the  Civil  and  Military  Hospitals,  as  well  as  certain  ollicials  in 
the  Public  Works  Department  and  other  offices,  very  kindly  collected  and  sent  to  the 
Laboratories  numbers  of  flies  which  were  making  themselves  a  nuisance  in  the  wards  and 
offices,  and  I  was  thus  able  to  ascertain  which  species  occurred  most  frequently  in  such 
places.  The  more  common  of  these  have  been  sent  to  Mr.  E.  E.  Austen,  of  the  British 
iMuseum,  for  identification. 

The  two  species  which  appear  to  he  equally  prevalent  are  .Ifa.'ira.  ilome>:tica,  Linn.,  and 
one  that  I  take  to  be  3/.  corvinn,  Fabr.,  and  it  was  these  two  that  were  most  frequently 
obtained  from  human  ordure,  stable  refuse  and  zibla. 

LarviB  and  pupie  of  M.  ddiiwutica  and  .1/.  corvu/a  were  taken  from  the  shallow  trenches 
at  the  Sewage  Farm,  but  it  is  improbable  that  flies  come  from  there  into  the  town  owing  to 
the  distance  they  would  have  to  traverse. 

The  two  species  of  the  genus  Vijcnoavma — P.  manjinale,  Wied.,  and  P.  pntorium,  Wied. — 
mentioned  in  the  Second  Report  of  these  Laboratories^  both  occur  in  Khartoum. 


Blistek  Beetles 
(/;)  Family,  Canfluiriilidte 
Plate  XXX.,  fig.  1 

During  the  rainy  season  one  not  infrequently  awakes  in  the  morning  to  find  on  the 
neck,  wrists  or  other  exposed  parts  a  large  and  painful  blister,  such  as  might  have  been 
caused  by  scalding  with  boiling  water.  This  is  the  work  of  one  of  the  Gaidharidce  or  blister 
beetles,  known  to  the  natives  as  P'asseea- — in  Kassala — Garnlza  or  by  the  very  appropriate 
name  of  Ahu  ndr — father  of  fire. 

The  common  species  in  Khartoum  is  the  steel-blue  Epicanfa  ga.pphi/rina,  Miihl  (fig.  1). 
Another  blister  beetle  frequently  seen  in  Khartoum  is  Mylahrix  niyniplaiitin,  Kliig.  This 
beetle  has  the  head  and  thorax  black,  densely  clothed  with  greyish  pubescence  ;  elytra  buff 
with  a  spot  on  each  basal  angle,  a  transverse  row  of  four  spots,  a  transverse  mark 
resembling,  when  the  elytra  are  closed,  the  letter  M,  and  a  similar  though  less  complete 
mark  near  the  extremities,  black  ;  antennae  and  legs  ochraceous ;  length  12  mm. 

The  life-cycle  of  the  CaHtharidie  is  very  complex.  One  species  in  this  country  is 
beneficial  in  its  larval  stages,  feeding  on  the  eggs  of  the  migratory  locust,  Schixtocerca 
pereijrinaA 

'  Second  Koport,  Wellcome  Kesearch  Ijaliomtories,  p.  GG. 

-  First  Report,  Wellcome  Research  Laboratories,  1904,  p,  39. 

^  page  236  of  this  Report. 
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2:20  KKPOKT  <IX  ECOXUMIC  ENTOMOLIKIY 

V.  At:  A  HINA 
Tu'KS 
l.viiihilic 

The  following  sjiecies  of  ticks  occur  in  the  Sudan  : — 

A  inhlijtninHii  ind  niicrcinii ,  taken  in  the  Southern  Sudan  (Plate  XXVI.,  tigs.  1,  2). 

A  )iibl  1/(1111  iiui.  van'f(/(i.f.ii.m,^*  Falir.,  plentiful  in  the  southern  provinces  on  camels,  cattle, 
horned  game,  etc.  It  is  occasionally  seen  in  Khartoum  on  animals  brought  from  the  south. 

II i/(il(iiiiiiui.  (i'(jiji>iii(iii ,  Linne,  generally  known  as  the  camel  tick,  though  it  also  infests 
horses,  mules,  cattle,  horned  game,  etc.  It  will  occasionally  attack  man  (Plate  XX\T., 

figs.  ;s,  4). 

/)()(/p/n7».v  (i.iistniliK,*  chiefly  on  cattle. 

liln'plccjihdhin  sdiK/iiiitoiit:,  Latreille,  common  on  dogs,  camels,  etc. 

Hhipicj-phdlKx  piii/ctdti.tsidiiis,  (ierstiicker,  taken  on  cattle. 

Ilhiplce/ihdliis  ererfsi,  Neumann,  usually  found  on  mules. 

Uh.ipicepliiihia  siiiiKu,*  a  cattle  tick. 

^[a|•(J(lrtlpli.1  (intmltitiis,  Sarg.,  var.  dectilonita,  Koch,  taken  in  the  Upper  White  Nile 
Province.  .\  heifer  suffering  from  a  piroplasmosis,  and  brought  to  Khartoum  from  the 
American  Mission  Station  on  the  Sobat,  was  infested  with  this  tick. 

Argaa  pcrsiciis,  Fischer,  common  throughout  the  northern  provinces  on  fowls,  turkeys, 
ducks  and  geese. 

()niitli(i<liir(j!(  s(iri'(jiii/i,  Auduoin,  found  in  the  northern  provinces,  attacking  man. 

<  )r}u'tli(i(lur(}s  iiie/jiiiiii.,  Ouges. 

Aponodi  nKt  Ueve*  from  re])tiles. 

Probably  many  other  species  occur  in  this  country,  especially  in  the  southern  provinces, 
where  cattle  and  game  abound. 


T  H  E  F  o  w  L  T I  c  K 
Aidjas  jicrs/Giis,  Fischer 
Plate  XXVI.,  fig.  G 

The  fowl  tick,  .l/v/fi.v  pcrsIcKK,  occurs  generally  throughout  the  northern  parts  of  the 
Sudan. 

Ijike  all  the  members  of  the  family  Anjasidte,  to  which  it  belongs,  the  fowl  tick  has  no 
scutum  on  the  dorsal  surface,  as  have  the  common  cattle  ticks  with  which  everyone  is 
familiar.  This  absence  of  a  scutum,  together  with  its  flattened  appearance,  cause  many 
people  to  mistake  it  for  some  species  of  bedding — I'hiic.c. 

Ijifc-hiafdci/  and  h(ildti<. — The  eggs  are  deposited  in  crevices  in  the  w’alls  of  fowl-houses> 
cracks  in  the  ends  of  jJui'ches,  and  othei’  situations  where  the  ticks  are  in  the  habit  of 
hiding.  The  six-legged  larva  appears  in  about  three  w'eeks  and  at  the  first  opjiortimity 
attaches  itself  to  a  fowl.  favourite  place  is  the  under  surface  of  the  wung,  where  young 
ticks  may  frequently  be  found  in  clusters.  In  a  few  days  the  larva  is  engorged,  so,  leaving 
its  host,  it  secretes  itself  in  some  convenient  refuge  wdiere  it  is  sheltered  from  the  light 
of  day. 

Having  digested  its  meal,  shed  its  skin,  and  acquired  another  pair  of  legs,  the  young 
tick,  now’  a  nymph,  comes  forth  under  cover  of  darkness  for  a  second  feed.  This  time, 

■  Identified  liy  Pref.  Nuttall  as  a  variety  between  A.  variajatiim  and  A.  hrhn(;am. 

“  Collected  by  Dr.  Wenyuu. 
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however,  it  does  not  remain  attaclied  to  the  fowl,  hut,  having  filled  itself  with  hlood, 
returns  to  its  hiding  place.  When  this  meal  is  digested  it  moults  for  the  second  time  and 
is  ready  for  a  third  feed,  which  it  takes  in  the  same  way  as  it  did  its  second. 

.\.fter  some  weeks  spent  in  retii-ement  the  tick  sheds  its  skin  once  more  and  becomes  an 
adult.  Henceforth  it  spends  most  of  its  time  in  concealment,  occasionally  emerging  from 
its  retreat  by  night  to  obtain  blood. 

Under  favourable  conditions,  the  development  from  egg  to  adult  may  be  completed  in 
from  two  to  three  months. 

A  fowl  attacked  by  ticks  suffers  in  several  ways.  The  irritation  caused  by  the  bites  kowI  ticks  anri 
renders  the  bird  restless,  while  the  amount  of  blood  lost  is  frequently  sufficient  to  cause  its  '^‘sease 
ileath.  This  is  especially  the  case  with  chicks  and  young  growing  fowls.  A  third  and 
perhaps  the  most  important  way  in  which  the  fowl  tick  does  harm  is  by  transmitting  an 
often  fatal  disease  known  as  Spirocluetosih-J  It  will  be  seen,  therefore,  that  if  fowls  are  to 
be  successfully  reared  in  this  country,  it  is  very  necessary  to  take  every  precaution  to  keep 
them  free  from  these  parasites. 

Anjaa  pi^rsirnii  commonly  infests  fowls,  turkeys,  ducks  and  geese.  In  Persia,  it  is  said 
to  attack  man. 

Preventio'iis  and  reinedien. — Unfortunately,  the  mud  structures  that  so  frequently  serve 
the  purpose  of  fowl-houses  in  this  country  are  in  every  wa}'  suited  for  harbouring  ticks. 

The  walls  of  a  fowl-house  should  contain  no  cracks  or  crevices  in  which  ticks  can  hide,  preventive 
and  the  same  applies  to  the  perclies,  nest  boxes  and  other  fittings.  A  good  plan  is  to  liave  '"easures 
the  perches  not  connected  with  the  walls,  but  supported  by  standards  which  have  as  their 
bases  pans  containing  oil,  or  water  with  a  film  of  oil  on  it.  Another  plan  is  to  suspend  the 
perches  from  the  roof  by  wires,  though  this  is  hardly  so  effective.  Various  other  devices 
to  prevent  ticks  from  gaining  access  to  the  fowls  by  night  are  in  use  in  South  .\frica,-  where 
Argas  per.<tiri(s  abounds. 

If  a  fowl-house  and  its  inmates  are  found  to  be  infested,  the  following  steps  should  be 
taken  :  The  birds  should  be  removed  to  some  place  believed  to  be  free  from  ticks  and  to 
which  they  have  not  had  access  before.  It  is  well  when  doing  this  to  examine  the  birds  for 
larval  ticks  and  to  treat  any  that  are  so  found  with  sweet  oil.  If  the  fowl-house  is  a  good 
solid  structure,  it  may  be  thought  advisalde  to  disinfect  it,  but  otherwise  it  is  best  to  pull  it 
down  and  as  far  as  possible  burn  it.  Hot  coal  tar  is  said  to  be  very  effective  for  treating  Remedies 
the  walls.  All  wooden  fittings — -e.g.  perches,  nest  boxes,  etc. — should  be  burnt.  If  there  is 
a  flooring  of  bricks,  it  shoxild  he  treated  in  the  same  way  as  the  walls,  but  if  it  is  merelj'  a 
mud  floor,  the  top  layer  should  be  removed  and  burnt.  Ticks  will  also  shelter  under  the 
bark  of  trees,  in  cracks  in  fences,  and  similai'  places,  so  these  must  not  be  forgotten  when 
cleansing  the  run.  Having  thoroughly  rid  the  house  and  run  of  ticks  and  made  certain 
that  there  are  no  larvae  on  the  fowls,  they  may  be  brought  back.  Continual  attention  will 
be  necessary  to  prevent  them  becoming  re-infested.  If  there  be  any  sign  of  re-infestation, 
the  nest  boxes  and  any  places  suspected  of  harbouring  ticks  should  be  treated  with  paraffin 
and  the  birds  themselves  searched  for  larvae. 

Pefore  new  fowls  are  introduced  into  a  fowl-house  believed  to  lie  free  from  ticks,  they 
should  he  carefully  examined  for  larval  forms,  and  a  safe  measure  is  to  isolate  them  for  a 
week  to  allow  any  larvae  that  may  have  Ijeen  overlooked  to  drop  off.  If  any  ticks  are 
found  on  thejn,  tlie  boxes  or  crates  in  which  they  arrived  shouhl  be  burnt. 


'  See  pages  .‘t7  -58  of  this  Koport. 

^  Cape  of  (food  Hope  Aririciill iiriil  Jinirnal,  September,  1003. 
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The  Human  Tick 
( h'liitliiidui’os  Alldnoiii 

Plate  XXVT.,  fi^-  5 

The  human  tick,  OniitJKuldros  udi-ii/iii/i,  has  been  taken  at  Fatasliia — twenty-two  miles 
west  of  Omdin-inau — -by  Mr.  N.  Wilkinson,  and  at  a  well  situated  about  twelve  miles 
north-east  of  Khartoum  North.  A  single  specimen  was  among  some  insects  given  me  by 
Dr.  Crispin,  collected  in  the  neighbourhood  of  Port  Sudan. 

Normally  this  tick  feeds  by  night,  but  probably  those  that  live  by  wells  get  many  of 
their  meals  from  travellers  resting  during  the  heat  of  the  day,  for  they  can  then  be  seen 
actively  running  about  in  search  of  a  host.  If  touched  they  at  once  feign  death. 

The  life-history  of  O.  Kuriijiii/i  has  been  described  by  Christophers.' 

The  eggs  are  deposited  in  a  mass  on  the  soil,  and  hatch  in  about  a  week.  The 
six-legged  larvie,  unlike  those  of  cattle  ticks,  are  inactive,  but  moult  after  three  or  four  days 
aud  become  active  eight-legged  nymphs.  They  are  then  ready  for  a  meal. 

In  many  respects  the  habits  of  the  human  tick  resemble  those  of  the  fowl  tick,  Aryas 
persicns. 

Scaly  Leg 
Sarcoptei)  mu  fans,  Rob. 

The  condition  among  fowls  known  as  scaly  ley  is  due  to  a  small  mite,  Sarrnpfes  niutaii.s, 
Rob.  It  is  common  in  the  northern  parts  of  the  Su<lan,  but  appears  to  attract  little 
attention.  A  number  of  the  fowls  exhibited  at  the  Berber  Province  Agricultural  Show  this 
year  were  suffering  from  this  disease. 

Turkeys  and  pigeons  are  also  liable  to  the  attack  of  this  parasite. 

The  mite  lives  under  the  scales  covering  the  anterior  parts  of  the  legs  and  toes  of  fowls, 
where  it  sets  up  acute  irritation.  \  quantity  of  white  powdery  matter  forms  under  the 
scales,  lifting  them  up,  and  the  leg  assumes  a  rugged  unhealthy  appearance.  The  symptoms 
become  more  aud  more  jironounced  as  the  number  of  mites  living  under  the  scales  increases, 
lameness  ensues,  and  the  fowl,  instead  of  spending  the  day  actively  searching  for  food, 
mopes  in  solitude.  Its  health  naturally  suffers  from  this,  and  in  time  it  probably  falls  a 
victim  to  some  comparatively  trivial  conqilaint  which,  were  it  in  robust  health,  it  would 
be  able  to  withstand. 

Treatment..  —  Diseased  fowls  should  be  isolated  and  the  perches  they  have  been  using 
either  disinfected  or  destroyed.  The  treatment  usually  recommended  is  that  of  soaking  the 
affected  legs  in  warm  water,  removing  the  encrusted  scales  and  painting  with  carbolic  acid 
ointment.  Another  method  in  vogue  among  poultry  keepers  in  England  and  said  to  be 
effective  is  to  apply  paraffin  liberally  to  the  diseased  parts,  after  having  well  soaked  the 
legs  in  hot  water — as  hot  as  can  be  borne  by  the  hand. 

Anmmai.s  iN.Tuuiors  td  Fakm  and  (tAkiien  Ciiors 
I.  Animals  in.iukious  to  Corn 
The  Dura  Stem  B  o  k  e  k 
Scsa.iiu'd  rrefica 
Plate  XXVII.,  tigs.  1,  3,  0 

This  is  one  of  the  worst  pests  from  which  dura  and  maize  (dura  shami)  suffer  in  this 
country.  Sugar  cane  is  also  attacked,  but  to  a  less  extent. 

^  Uliristophers,  “Anatomy  aud  Histology  of  Scienlijic  Menioirs  hij  Oificcn^  of  thr  Medical  and 

Sanitary  l>Tpari mcnts  of  ihr  (lovcmninit  of  India.  No.  23. 
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1.  Sesamia  crefica,  adult 

2.  iioHifts  tnvolula.  Walk.,  adult 
'A.  Sesamta  cntica,  larva 

4  Maize  cob  damaged  by  larv;e  of  Sfsantia  rtrlita 

3.  Karins  ittsulattn,  adult 


6.  Sesamia  crttiea,  pupa 

7.  Rontf^a/rngalis,  Fab.,  larva 

8.  Tarackt  tropica,  adult 

y.  Remei;ia/rnsalis.  Fab.,  adult  <5 
In.  Rtmt^a /rugalis.  Fab.,  adult  9 
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Rij<l. — -The  egg  is  wliite,  cii'cular  when  viewed  from  above,  liattened  and  radially 
striated. 

Diameter,  about  6  mm. 

Larva  (tig.  3).  -The  caterpillar  varies  in  colour  from  pinkish  or  yellowish  to  dead 
white.  Head  brown,  spiracles  black. 

Lenijtli,  25-30  mm. 

Pupa  (tig.  6). — The  pupa  is  light  chestnut  in  colour,  with  the  intersegniental  spaces 
on  the  abdomen  yellowish. 

Leiii/th,  15-18  mm. 

Adult  (tig.  1). — A  stout-bodied,  creamy-coloured  moth,  with  a  wing  expanse  of  about 
30  mm. 

Thorax,  abdomen,  and  fore-wings  creamy.  Hind-wings,  silvery-white.  T’ore-wings 
sometimes  bear  faint  brownish  markings. 

Life-history  ami  habits. — The  eggs  are  deposited,  frequently  in  batches  of  from  three  to 
five,  between  the  sheathing  leaf  and  the  stem.  On  hatching,  the  young  larva  eats  its  way 
into  the  stem,  and  tunnels  both  upwards  and  downwards.  A  young  plant  so  attacked  soon 
dies,  and  the  larva  is  then  compelled  to  migrate  to  another  plant  in  order  to  complete  its 
development. 

When  full-fed,  it  pupates  in  a  loose  cocoon  composed  of  silk,  chips  and  frass,  usually 
within  the  burrow,  or  between  the  sheathing  leaf  and  the  stem.  Occasionally  a  caterpillar 
will  pupate  within  an  earthen  cell  in  the  soil. 

The  life-cycle  may  be  completed  in  about  six  weeks. 

Where  food  plants  are  available,  this  pest  breeds  continually  throughout  the  year. 

Effects  on  the  crop. — -While  the  crop  is  young,  numbers  of  the  plants  are  killed  by  the 
borers.  Later  on  in  the  season,  they  become  strong  enough  to  withstand  the  attack,  though 
their  growth  is  necessarily  impaired. 

When  the  heads  of  corn  are  forming,  many  larv®  betake  themselves  to  them,  and  do 
considerable  damage  by  gnawing  the  grain  and  fouling  it  with  their  excreta.  In  the  case  of 
dura  shami,  the  cob  becomes  stunted  and  deformed  and  bears  but  few  grains  (tig.  4). 
.\  head  of  dura,  however,  being  of  a  different  construction,  suffers  more  from  fouling — the 
larva  takes  up  its  position  between  the  head  and  its  sheathing  leaf,  moisture  collects, 
moulds  are  enabled  to  grow,  and  frequently  that  portion  of  the  head  becomes  nothing  but 
a  filthy  mass. 

It  is  no  uncommon  occurrence  to  find  several  larvae  collected  together  in  a  single  head 
of  corn. 

Probably  the  death  of  a  few  plants  at  the  beginning  of  the  season  has  little 
effect  on  the  ultimate  yield  of  corn  ])er  feddan,  but,  by  weakening  the  older  plants  and 
damaging  the  developing  corn  heads,  the  horers  are  responsible  for  a  very  real  loss  to 
the  farmer. 

Preventions  and  remedies. — When  there  is  no  cro])  on  the  ground  for  this  pest  to  attack, 
it  passes  the  time  either  as  the  moth,  or  as  the  mature  larva,  or  the  pupa  resting  in 
the  dead  stalks.  To  keep  it  in  check,  therefore,  it  will  be  necessary  to  adopt  several 
measures. 

When  the  crop  is  harvested,  collect  and  burn  all  refuse,  such  as  stuhble. 

When  feeding  the  “gash  ”  (or  straw)  to  stock,  ensure  that  it  is  all  either  eaten,  or  so 
trampled  upon  that  any  larva3  or  ])up;D  contained  in  it  must  bo  destroyed. 

Before  sowing  the  main  crop,  plant  a  few  “hods”  of  land  to  either  dura  or  dura 
shami,  to  act  as  a  trap  crop.  Moths  will  be  attracted  to  lay  their  eggs  on  this,  and  when 
found  to  be  infested  it  should  he  reaped,  and  either  hurnt  or  fed  to  stock.  Dura  shami 
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Forage  pest 


would  probably  be  the  more  suitable  for  this  purpose,  as  there  is  a  danger  of  stock  suffering 
from  hydrocyanic  acid  poisoning  if  green  immature  ilura  is  used  as  forage. 

Lastly,  children  might  be  employed  to  collect  the  borers  while  the  crop  is  still  young 
Infested  plants  are  easily  detected  by  the  central  growing  shoot  wilting  and  turning  brown. 

It  is,  perhaps,  hardly  necessary  to  point  out  that  to  be  effective  these  measures  must 
be  carried  out  by  all  the  farmers  in  a  district.  It  would  be  of  very  little  use  for  a  man  to 
burn  his  stubble  and  plant  trap  crops  if  his  neighbours  on  either  side  allowed  the  borers 
to  breed  with  impunity. 


The  White  Nile  .\k5iy  Worm 
Uemt'tjia  fi-Hgalis,  Fab. 

Plate  XXVIl.,  figs.  7,  9,  10 

The  larva  of  Itrinegia  fnigalix  has  been  given  the  above  local  name  owing  to  the 
belief  among  the  natives  that  it  is  brought  liy  the  rising  White  Nile. 

Two  outbreaks  of  this  pest  occurred  in  190(5 — on  the  Government  Forage  Farm  at 
Khartoum  and  on  the  Cavalry  Forage  Farm  at  Shendi.  In  the  latter  place  an  area  of  ten 
feddans  (acres)  of  garowi  grass  {Aiiilrnpagon  halepensin)  was  reported  to  have  been  stripped 
in  a  single  night. 

It  was  only  noticed  feeding  on  garowi  and  dura,  but  probably  it  would  not  hesitate  to 
attack  wheat,  barley  and  other  cereals. 

Larva  (tig.  7). — A  yellowishdirown  to  dark  brown  caterpillar,  varying  from  40  mm. 
to  55  mm.  in  length. 

Head,  light  brown,  with  a  paler  median  strijie.  Body  with  two  dark  stripes  on  the 
dorsal  surface,  leaving  a  pale  median  dorsal  stripe.  Spiracles  dark.  yellow  sub-spiracular 
line,  and  a  median  ventral  longitudinal  dark  brown  line.  On  the  seventh  and  usually  on 
the  eighth  segments  are  two  black  longitudinal  marks,  situated  on  the  outer  edge  of  the 
sub-dorsal  stripes.  At  the  junctions  of  the  fourth  and  fifth  and  of  the  fifth  and  sixth 
segments,  on  the  dorsal  surface,  are  black  transverse  marks  bearing  small  white  spots. 
These  marks  are  very  conspicuous  when  the  larva  rests  with  its  body  curved,  but  are 
frequently  invisible  when  the  body  is  straight. 

The  prolegs  are  situated  on  the  eighth,  ninth  and  anal  segments. 

Both  light  and  dark  forms  of  the  larvte  occur. 

Pupa. — Dark  brown,  covered  with  a  purplish  bloom  and  18-19  mm.  in  length. 

Adult  (figs.  9,  10). — A  brown  moth,  about  17  mm.  in  length,  and  with  a  wing  expanse 
of  40-45  mm. 

On  the  fore-wing  is  a  slanting  transverse  dark  line,  between  which  and  the  margin 
is  a  row  of  seven  or  eight  dark  S250ts. 

Ilind-wing  similar  to  the  fore-wing,  but  the  markings  fainter  and  the  row  of  sjiots 
re].)laeed  Iiy  a  dusky  shaded  line.  Sometimes  there  is  a  reniform  mark  on  the  median  area 
of  the  fore-wing. 

The  male  differs  from  the  female  in  having  the  hind-legs  densely  feathered  and  in 
having  situated  at  the  base  of  the  fore-leg  a  tuft  of  long  hair.  This  is  unnotieeable  until 
the  fore-leg  is  extended,  when  it  sjirings  out  on  either  side. 

When  the  moth  is  at  rest  the  wings  are  laid  Hat,  forming  a  triangle. 

Life-hisforii  and  hahifs. — The  larvie  were  first  observed  when  about  half-grown,  feeding 
on  the  foliage  of  dura.  The  leaves  were  stripped  to  the  mid-rib,  but,  as  the  larvae 
commenced  with  the  lower  leaves,  it  was  not  until  a  considerable  amount  of  damage  had 
been  done  that  the  attack  became  very  noticeable. 
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When  alarmed,  tlie  larva  either  clings  to  the  leaf  with  its  prolegs  and  arches  its  body, 
remaining  in  this  position  for  some  time,  or  drops  to  the  ground  and  feigns  death. 

At  Shendi,  having  exhausted  their  food  supply,  the  caterpillars  began  to  migrate  in  the 
fashion  of  the  well-known  army  worm — Leucunin.  u7>ipunc,ta . 

When  full-fed,  the  larva  spins  up  a  cocoon  composed  of  fragments  of  leaves,  and 
sometimes  frass.  Pupal  cases  may  frequently  be  found  on  the  ends  of  leaves. 

The  adult  emerges  in  seven  to  eight  days. 

The  moths  bred  out  in  the  laboratory  all  died  without  ovipositing. 

Preventions  and  remedies. — Pland-pick  the  larv® — children  can  he  employed  to  do  this 
at  a  price  per  oke  or  litre. 

Where  they  are  migrating,  dig  a  trench,  with  perpendicular  sides,  across  their  line  of 
march.  In  this  trench,  at  intervals  of  a  few  feet,  dig  deep  holes.  The  larvm,  falling  into 
the  trench,  and  being  uuable  to  climb  out  readily,  will  crawl  along  the  bottom,  seeking  an 
exit,  and  so  drop  into  the  holes,  where  they  can  easily  be  destroyed. 

CoCKC  H  APEU  ATTACKING  DUKHN 
h’hinhyptia,  sp. 

Specimens  of  a  small  cockchafer  were  sent  from  Kordofan  during  December,  1907, 
w'itli  notes  that  it  was  feeding  on  dukhn.  It  could  not  be  identified  with  any  of  the  chafers 
at  the  British  Museum,  and  is  iirobably  a  new  species. 

Most  of  the  chafers  spend  their  larval  stages  in  the  soil,  feeding  on  the  roots  of  plants, 
and  may  take  up  to  five  years  to  complete  their  development. 

Preventions  and  remedies. — The  adults  of  the  common  European  cockchafer — Melolajithns 
vulgaris — usually  spend  the  day  clinging  to  the  leaves  and  twigs  of  trees,  when,  by  beating 
or  shaking  the  branches,  large  numbers  can  be  induced  to  fall  on  to  cloths  sjiread  below  to 
receive  them.  Probablj-  this  method  of  collecting  the  beetles  could  be  adopted  in  Kordofan. 

The  Duka  Plant  Bug 
Lggceus  militaris,  Fab. 

This  insect  was  figui'ed  in  the  Second  Eeport  of  these  Laboratories. 

Although  known  as  the  “  Dura  hug,”  I  have  rarely  seen  it  occurring  in  sufficient 
numbers  on  dura  to  constitute  a  pest.  It  feeds  on  a  variety  of  plants  and  appears  to  be 
universal  in  its  distribution  throughout  the  Sudan. 

Preventions  and  remedies. — Where  the  bugs  are  noticed  in  large  numbers  attacking  dura 
or  other  crops,  children  might  be  employed  to  hand-pick  them. 

The  a  n  d  a  t  a  Bug 
.\ijonoscelus  puberula,  Stal. 

Plate  XXVIII.,  fig.  II 

A  serious  outbreak  of  this  pest  occurred  in  the  Blue  Nile  Province  during  the  autumn 
of  190G.  The  bugs  swarmed  on  the  dura,  sucking  the  juices  from  the  developing  heads  of 
corn,  and  in  some  districts  completely  ruining  the  crop.  A  certain  number  were  observed 
during  the  following  summer  attacking  young  dates. 

They  were  rarely  seen  far  from  the  river. 


x> 


A  pest  of 
dukhn 


I'he  so-called 
■  •  Dura  bug  ” 


22G 


KEPOKT  ON  ECONOMIC  ENTOMOLOGY 


A  serious  dura 
pest 


The  asal  fiy 


A  similar  plague  of  these  insects  is  recorded  to  have  occurred  iu  the  same  district  some 
thirty-live  years  previously,  when  they  were  responsible  for  a  large  amount  of  damage 
to  the  dura  crop.  In  the  following  season,  however,  very  few  were  noticed. 

I  have  seen  this  bug  feeding  on  grasses  in  the  Upper  White  Nile  Province  in  the 
neighbourhood  of  Taufikia,  and  near  Nasser  on  the  Sobat. 

The  following  is  a  translation  from  the  Latin  of  Stal’s  description  of  this  insect,  which 
he  records  from  Caffraria  and  South  Africa. 

“  Pale  straw  coloured.  Scutellum  more  densely  punctured  towards  the  base.  Fore¬ 
wings  sometimes  slightly  ferruginous.  Antennae,  with  the  exception  of  the  inner  side  of  the 
lirst  joint,  three  or  four  small  spots  on  the  ventral  surface  of  the  thorax,  small  discoidal 
si)ots  arranged  in  groups  of  four  on  the  ventral  surface  of  the  abdomen,  marginal  spots 
on  the  basal  angles  and  on  the  apices  of  the  segments — other  than  the  spiracles — a  spot  on 
the  basal  half  of  the  femur  and  the  tarsi  in  part,  black.  Lateral  margins  of  the  anterior 
part  of  the  thorax,  a  small  basal  area  of  tlie  scutellum,  and  the  apex  of  the  scutellum,  pale 
and  but  slightly  punctured. 

“  Hind-wings  very  slightly  infuscated,  apices  clear,  membrane  glassy,  interior  basal 
angle  fuscous.  Veins  generally  slightly  infusoate. 

“  Second  and  third  joints  of  antenme  subequal.  Eostrum  extending  to  the  middle  of 
the  venter. 

“  Lf'iKjtli,  7-8^  mm.  Breadth,  4-4^  mm.” 

It  is  difficult  to  account  for  the  sudden  increases  in  numbers  of  aii  insect  which  usually 
is  not  sufficiently  common  to  justify  its  being  ranked  as  a  pest.  Certain  climatic  and  other 
conditions  are  presumably  necessary  to  enable  it  to  multiply  to  any  very  great  extent,  and  it 
is  foi’tmiate  that  these  conditions  do  not  more  often  obtain. 


The  Aral  Fly 
Aphis  sur<jhi,  Theob. 

This  destructive  aphis  has  recently  been  recorded  from  Northern  Nigeria,  and  also 
from  South  Africa,  where  it  attacks  a  species  of  sorghum  known  as  Kaffir  corn.* 

In  the  Sudan  it  appears  to  coniine  its  attentions  mainly  to  the  dura  grown  on  the 
river  banks — Beluha,  crops — the  rain  crops  in  the  desert  being  as  a  rule  free  from  this  pest. 

In  the  earlier  stages  of  an  attack  of  asal  fly,  the  aphides  may  be  found  in  small  colonies 
on  the  undersides  of  the  leaves.  Each  colony  usually  consists  of  a  winged  viviparous 
female  and  nundjers  of  larvae  and  apterous  viviparous  females.  These  latter  produce  young 
))arthenogenetically. 

Like  the  other  members  of  the  family  Aphidtr,  the  asal  fly  increases  in  numbers  with 
extraordinary  rapidity,  and  soon  the  undersides  of  nearly  all  the  leaves  of  the  infested 
plants  are  covered  with  these  tiny  insects.  Honeydew  is  secreted  in  vast  quantities, 
and  this,  falling  on  to  the  leaves  below,  chokes  up  the  stomata  and  so  prevents  res^iiration. 

Large  numbers  of  flies,  bees,  ants  and  other  insects  are  attracted  by  the  honeydew, 
and  by  their  presence  the  infestation  of  a  few  isolated  plants  among  the  crop  can  be 
detected. 

The  attack  is  not  usually  noticed  until  it  has  become  general,  and  by  that  time  the  crop 
has  been  more  or  less  ruined.  It  is  then  that  the  asal  fly  apparently  leaves  the  dura 
and,  in  all  probability,  migrates  to  some  other  plant. 


^  Theobald,  F.  V.,  Report  on  Eco)ioniic  Zoolopy,  fur  year  ending  April  1st,  1907,  li.  149. 
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I,  The  pate  Scale,  Parlaloria  ( ll'ebsttriella)  biancliardi.  Sarg.  Tozz. 
oil  dace 

•L  Tlie  Date  Scale  cj  puparium 

3.  The  Pate  Scale  9  puparium 

4.  DennesKs  vulfinus,  adult 
6.  Dermfstfs  vulpiuiis.  larva 


11.  At^onoscelus  pubtrula,  Stal. 


6.  The  Date  Scale  on  date  palm  leaf 

7.  AntkrtKHSVorax,zA\i\\ 

8.  Antkrenus  vorax,  larva.  (This  specimen  had  unfortunately  been 

denuded  of  hair) 

11.  Alto^enas,  sp..  adult 
lO.  Aito^euus,  sp..  larva 


illustrations  are  natural  size  unless  otherwise  induated 
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During  the  last  week  of  March,  1907,  asal  tly  was  reported  from  the  district  between 
Sliendi  and  Gebel  Uinali.  By  the  time  I  arrived  there  most  of  tlie  infested  dura  had 
been  reaped,  but  at  one  place  some  was  still  standing.  The  plants  were  alive  hut  literally 
smothered  with  honeydew,  and  even  the  ground  underneath  them  was  caked  with  it.  The 
fly  itself,  however,  had  left  the  dura,  and  a  careful  search  failed  to  reveal  any  aphis  either 
above  or  below  ground  on  any  plants  growing  in  the  vicinity. 

Xatiiral  enemies. — Chief  among  the  natural  enemies  of  the  asal  fly  are  several  species 
of  lady-bird  beetles,  which,  in  hotli  their  larval  and  adult  stages,  feed  freely  on  the  aphides 
and  the  larva  of  an  undetermined  species  of  Syrphus  fly.  These  and  other  predaceous 
insects  do  a  certain  amount  of  good,  and  sometimes  completely  stamp  out  an  attack  while 
still  in  its  early  stages.  On  several  occasions  this  has  been  the  case  on  the  dura  grown 
in  the  Gordon  College  garden,  where  there  are  always  considerable  numbers  of  lady-hird 
beetles  and  Syrphus  flies  to  be  found.  Usually,  however,  these  beneficial  insects  are  not 
sufflciently  plentiful  when  the  asal  fly  makes  its  appearance  to  do  any  a])preciable  good, 
and  by  the  time  their  numbers  have  increased  the  damage  has  been  done. 

The  injury  suffered  by  the  crop  is  probably  due  more  to  the  smothering  of  the  leaves 
with  honeydew  than  to  the  actual  loss  of  sap  sucked  out  by  the  insects. 

Much  remains  to  be  learned  of  the  life-history  of  this  pest.  As  above  stated,  it 
probably,  on  leaving  the  dura,  migrates  to  some  other  plant,  where,  possibly  in  an  altered 
form,  it  spends  that  part  of  the  year  when  it  is  not  to  be  found  on  the  dura. 

Another  species  of  aphis  attacks  dura  but  has  not  as  yet  been  seen  occurring  in  sufficient 
numbers  to  be  worthy  of  the  rank  of  a  pest.  It  is  usually  found  in  the  growing  point  of 
the  plant  or  between  the  sheathing  leaf  and  the  head  of  corn. 


M  I  L  L I  r  E  n  E  A  T  T  .\  C  K  I  N  G  D  U  K  H  N 
Jttlus,  sp. 

A  large  millipede,  locally  known  as  Surrfa,  is  a  pest  of  some  importance  in  parts  of 
Kordofan,  where  it  is  said  to  attack  the  roots  of  dukhn. 

It  is  about  11  cm.  in  length  and  in  colour  dark  brown,  with  the  bases  of  the  somites 
paler. 

The  millipedes  are  not  true  insects,  but  belong  to  the  group  known  as  ^[yriapoda.  The 
Myriapoda  are  divided  into  five  orders — the  two  more  important  ones  being  the  Ghilognaiha 
or  millipedes  and  the  Ghilopoda  or  centipedes.  The  latter  are  usually  beneficial  to  man, 
being  carnivorous  in  their  habits,  and  so  helping  to  keep  in  check  some  of  the  noxious 
insects.  They  possess  onlj^  one  pair  of  legs  to  each  body  ring  and  can  thus  be  distinguished 
from  the  millipedes,  which  are  provided  with  two  pairs  to  each  segment. 

Some  of  the  larger  centipedes  are  capable  of  inflicting  a  very  poisonous  bite  when 
incautiously  handled. 

The  millipedes,  known  in  England  as  false  irire  warms,  are  mainly  vegetarians,  feeding 
both  on  decaying  organic  matter  and  living  plants.  They  have  also  been  recorded  to 
devour  slugs,  snails,  etc.  They  are  incapable  of  biting  when  handled,  but  some  of  them 
can  emit  a  very  evil  smelling  liquid. 

Several  species  of  millipedes  occur  in  England  as  farm  pests,  attacking  mangolds, 
beets,  potatoes,  strawberries,  etc. 

The  following  is  a  brief  outline  of  the  life-history  of  , lulus  terrestris,  one  of  the  more 
common  of  the  millipedes  found  in  England. 


Natural 
enemies  of 
the  aphis 


Millipedes 
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Cotton  pests 


In  Egypt 


The  feiiiiilo  deposits  within  a  spherical  nest,  composed  of  pellets  of  mud  cemented 
together  with  saliva,  from  (lO  to  100  eggs.  The  nest  is  then  sealeil  up  with  mud  and  left. 
The  young  millipedes  emerge  in  about  twelve  days  and  are  provided  with  only  three 
])airs  of  legs.  The  other  legs  appear  in  batches  of  live  at  a  time,  the  addition  of 
legs  and  segments  taking  place  between  the  end  segment  and  the  penultimate. 

Prevent /(ins  and  remedies. — During  the  rains,  large  numbers  of  these  millipedes  can  he 
seen  crawling  about  on  the  ground.  They  can  then  he  collected  and  destroyed. 

Baits  have  been  found  to  he  very  efficient  in  helping  to  keep  English  species  in  check. 
Bcooped  out  mangolds  or  beets  are  buried  just  under  the  soil,  and  the  millipedes,  which  are 
attracted  to  feed  on  them,  collected  at  intervals. 

Another  method  is  to  soak  these  baits  in  a  liquid  containing  arsenic— millipedes  readily 
feed  on  them  and  are  poisoned. 

Where,  as  in  Kordofan,  mangolds  and  beets  are  not  available,  other  baits  can  he 
substituted. 

These  measures  should  be  carried  out  hefnre  tlie  crop  is  sown,  when  there  is  little  else 
in  the  soil  for  the  millipedes  to  eat. 


II.  Animals  injurious  to  Cotton 

The  Egyptian  Cotton  Boll -worm 
Enrins  hisiihinn 
Plate  XXVII.,  fig.  5 

This  pest  is  very  common  in  the  Sudan,  and  is  responsible  for  a  considerable  yearly  loss 
to  cotton  growers. 

It  is  found  throughout  Africa,  and  is  also  recorded  from  Mauritius,  Baluchistan,  North 
and  South  India,  Burma,  Siam,  and  Australia. 

In  Egypt  it  is  said  to  he  the  cause  of  an  annual  loss  of  nearly  £1,000,000.' 

Life-history  and  huhits. — The  eggs  are  deposited,  usually  singly,  on  almost  any  part  of 
the  plant,  the  most  common  position  being  on  the  terminal  buds.  The  larva,  on  hatching, 
may  either  eat  its  way  through  the  terminal  bud  and  tunnel  down  the  stem  for  a  short 
distance,  or  straightway  attack  a  flower  luid  or  boll.  When  full-fed  it  leaves  the  boll  and 
pupates  ill  a  white  to  brownish  boat-shaped  silken  cocoon,  attached  to  some  part  of  the 
plant — freipiently  to  the  involucral  bracts  of  the  damaged  boll.  The  adults  emerge  in  from 
one  to  a  little  over  two  months. 

Where  food  plants  are  availalile  tins  pest  appears  to  breed  continuously  throughout 
the  year. 

Eijij. — In  colour,  when  first  laid,  the  egg  is  pale  turquoise  blue  with  a  greenish  tinge. 
In  shape  it  may  lie  said  to  resemble  a  poppy-seed  head. 

Liirrn.. — A  somewhat  hunched  caterpillar,  15-1(5  mm.  in  length.  In  colour  it  varies 
from  light  or  reddish-brown  to  dull  green,  wuth  yellowish  markings.  The  body  is 
ornamented  with  a  iiumher  of  fleshy  tubercles  or  spikes. 

Pupa. — The  pupa  is  yellowish  brown,  often  with  a  greenish  tinge.  Length  9-ll’5  mm. 

Adult. — The  moth  is  exceedingly  variable  in  colour,  the  most  common  form  having  the 
head,  thorax  and  fore-wings  bright  green,  the  hind-wings  semi-diaphanous  white  with 
fuscous  margins,  and  the  abdomen  silvery-grey.  The  fore-wings  usually  bear  three  dark 

’  Willcoc’ks,  ycai’-hook'  of  Khcdivnl  Atfi'icnUu.ral  Sociefif,  1905,  p.  63. 
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The  Sudan  Cotton  Boll  Worm.  Diparopsis  castanea.  Hampson 

1.  Hgg  3.  Adult 

2.  Larva  4.  Pupa 

5.  Pupal  cell 
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wavy  transverse  lines,  which  form,  when  the  moth  is  at  rest  and  the  wings  closed,  three 
W-shaped  letters.  Another  form  frequently  seen  resembles  the  above  except  that  the 
green  scales  are  replaced  by  bright  yellow  ones. 

third  form  sometimes  noticed  is  figured  on  Plate  XXVII.,  fig.  5. 

Body  length,  8-10  mm.  Wing  expanse  from  22  mm. 

Food  plants. — The  Egyptian  boll-worm  has  been  found  attacking  most  of  the  plants  The  boli- 
belonging  to  the  Nat.  Order  Malvacece  that  occur  in  this  country,  including  hamia  and  kirkidi. 

Frevenfions  and  remedies. — No  definite  remedy  can  be  suggested  for  this  pest,  but  it  can, 
to  a  large  extent,  be  kept  in  cheek  by  clean  cultivation. 

All  stray  cotton  and  other  plants  belonging  to  the  Nat.  Order  Malvnceic  should  be 
uprooted  and  destroyed. 

The  remnants  of  an  infested  crop  should,  when  possible,  be  burnt,  and  should  certainly 
never  be  allowed  to  remain  in  the  field  after  the  crop  has  been  gathered. 

Where  sufficient  labour  is  available  infested  shoots  and  bolls  might  bo  collected  and 
burnt  while  the  plants  are  still  young. 

Finally,  the  use  of  trap  crops  might  be  resorted  to — -i.e.  small  areas  of  land  sown  with 
cotton  at  such  times  that  the  plants  will  be  in  bloom,  just  before  the  main  croji  comes  up  and 
just  after  it  is  gathered.  Many  moths  will  be  attracted  to  lay  their  eggs  on  these  plants, 
which  should  then  be  collected  and  burnt. 

For  a  more  detailed  account  of  the  habits,  etc.,  of  the  Egyptian  boll-worm  the  reader 
is  referred  to  the  Year-hook  for  1905  of  the  h'hedival  Agricultural  Society,  Cairo. 

The  Kud.yn  Cotton  Poll- wok m 
I lipiinrp.sis  castanea,  Ilampson 
Plate  XXIX 

This  boll-worm  was  first  observed  attacking  cotton  growing  in  the  Laboratory  garden 
in  1906.  It  has  since  been  seen  on  the  Covernment  Experimental  Farm  at  Halfaya,  and  a 
single  larva  was  taken  in  1907  at  Kittiab.  It  is  probably  an  introduced  species,  but  has 
been  given  the  above  name  to  distinguish  it  from  the  Egyptian  boll-worm,  Farias  insidnna. 

Larvffi  were  reared  in  the  Laboratories  from  eggs  collected  in  the  garden  during  1906, 
but,  owing  to  my  departure  from  Khartoum  before  the  adults  emerged  from  the  pupm,  no 
perfect  moths  were  obtained. 

The  accompanying  illustration  (fig.  3)  is  taken  from  a  specimen  kindly  given  me 
by  Mr.  Willcocks,  Entomologist  to  the  Khedival  Agricultural  Society,  Cairo,  who  had 
had  a  number  sent  him  from  Uganda. 

Other  countries  from  which  it  is  recorded  are  Beira  and  Delagoa  Bay. 

Life-history  and  habits. — The  eggs  are  dejjosited  singly,  either  on  the  stem,  leav^es  or 
involucre,  the  usual  position  being  the  young  terminal  leaves.  The  larva,  on  hatching, 
bores  into  the  nearest  flower-bud  or  boll,  which  it  hollows  out  before  deserting  it  in  favour 
of  another.  It  may  destroy  several  bolls  before  attaining  maturity. 

When  full-fed  it  drops  or  crawls  to  the  ground  and,  burrowing  into  the  soil,  j)upates 
within  a  strong  cell  (fig.  5)  composed  of  particles  of  earth  cemented  together  with  saliva. 

There  are  probably  two  or  three  broods  during  the  winter. 

The  summer  was  passed,  by  the  few  kept  undei-  observation,  in  the  pupal  stage. 

Only  one,  however,  lived  until  the  following  winter,  when  it  died  witliout  completing 
its  life-cycle. 

Egg  (fig.  I). — When  first  laid  the  egg  is  bright  turquoise  blue  in  colour,  but,  prior 
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to  hatching,  it  assumes  a  purplish  to  brownish  tinge.  In  shape  it  is  spherical  with  a 
more  or  less  Hattenecl  base.  Diameter  -Jo-So  mm. 

The  sculpturings  on  the  shell  are  as  follows  ;  a  small  depression  round  the  microphyle 
is  surrounded  by  a  slightly  raised  ridge.  Similar  concentric  ridges  succeed  each  other 
over  the  whole  surface  of  the  egg.  Cutting  these  are  upright  ridges,  converging  towards 
the  centre  and  thus  enclosing  little  depressions.  Within  these  depressions  the  shell  is 
faintly  sculptured.  A  number  of  the  upright  ridges  end  before  reaching  the  top.  At  each 
point  where  the  upright  and  the  concentric  ridges  intersect,  a  spine  arises,  slightly  chrbbed. 

Larva  (fig.  2). — A  thick-set  apple-green  caterpillar  with  rosy-red  markings. 
Length  of  mature  larva,  25-30  mm. 

In  clearly  marked  specimens  the  following  characteristics  can  be  determined  ;  — 

Head,  chestnut-brown.  Thoracic  shield  brown  with  a  greenish  tinge,  and  cut  by  a 
pale  median  line. 

A  median  stripe  on  each  segment  forms  an  interrupted  median  dorsal  line.  On  either 
side  of  the  median  stripe  on  each  segment  is  a  similar  stripe  sloping  downwards  and 
backwards.  Spiracles,  black.  On  either  side  of  the  first  segments,  anteriorly  placed 
to  the  spiracles,  is  a  black  dot,  from  the  centre  of  which  arises  a  black  hair.  On  the 
second  segment  is  a  transverse  row  of  twelve  black  dots,  each  surrounded  by  a  rosy 
ring  and  liearing  a  hair.  On  either  side  of  the  sloping  stripes  on  each  segment  is 
a  black  dot,  bearing  a  hair.  Immediately  above,  below  and  posterior  to  each  spiracle,  is  a 
black  dot,  surrounded  by  a  rosy  ring  and  bearing  a  hair.  A  row  of  similar  dots  is 
situated  immediately  above  the  setting  on  of  the  legs.  An  anal  shield  of  greenish  brown 
extends  slightly  over  the  margin  of  the  twelfth  segment.  On  young  larvae  the  anal  shield 
is  very  prominent  and  dark  in  colour,  as  is  often  the  thoracic  shield. 

Venter,  apple-green,  with  the  exception  of  the  fourth  and  fifth  segments,  which  are 
ringed  with  red. 

These  markings  are  subject  to  considerable  variations. 

Pupa  (tig.  4). — Light  yellowish  chestnut-brown,  sometimes  with  a  greenish  tinge. 
Length,  13-14  mm. 

Thorax,  rather  lighter  in  colour  than  the  abdomen.  A  darkish  median  dorsal  line 
starts  on  the  crest  of  the  thorax  and  extends  to  the  tip  of  the  abdomen.  Spiracles  and 
eyes,  reddish  to  dark  brown. 

Adult  (fig.  3). — A  greenish-pink  moth  with  a  length  of  12-14  mm.,  and  a  wing 
expanse  of  30-32  mm.  Described  from  a  faded  and  damaged  specimen. 

Head  and  thorax,  reddish  green.  Fore-wings,  dull  pink  with  a  green  triangular  mark 
at  the  base  and  a  broad  green  transverse  stripe  towards  the  margin.  Fringe,  greenish. 

Ilind-wings,  silvery  white,  suffused  with  pink  towards  the  margin. 

.\bdomen,  silvery  white. 

VreveiitiiDis  uiid  re  in  ('dies. — Until  its  life-history  and  habits  are  better  known,  the  only 
remedy  that  can  be  suggested  for  this  pest  is  that  of  hand-picking  the  larvaj  early  in  the 
season.  Over  small  areas  it  might  possibly  prove  practicable  to  collect  the  eggs,  as  they 
are  very  easily  seen  when  first  laid. 

Cotton  F l e .\  Be e tees 
Xisutra  nuifunnis,  Jac.,  and  Ajihtana,  sp. 

Plate  XXX.,  figs.  4,  5 

Two  species  of  Hea  beetles  have  been  observed  attacking  cotton — XLoIra  uniformis, 
•lac.  (tig.  4)  and  an  undetermined  species  of  Aphtona  (fig.  5). 
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1.  Hpicauta  taf’/’hyrtna,  M.ihl 
*i.  Pachnoda  savi't’iiyi,  G.  and  P. 

Sfalag^mosoma  cynancht,  C.  and  P- 
4.  Sisotra  uniformts,  Jac. 

3.  Aphtona,  sp. 

II.  Piece  of  wood 


6.  Aspidomorpha  chlorotica,  Oliv. 

7.  A  Buprestid 

8.  Aspidomorpha  mulahitis,  Klug. 

y.  Locust'cgg  eating  larra  of  one  of  the  CaHtkarida 
10.  SiuoxyloH  stnes^aUttse 
damaged  by  Siuoxyion  stne^aUnsr 


Illustrations  are  natural  site  unless  othet-wise  indicated 
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The  latter  is  about  3  iiiin.  in  length  and  hluey-black  in  colour — not  unlike  the  Hop 
Ilea,  Ilallica  cuncinna,  Curtis.  The  former  is  about  4  min.  in  length  and  of  a  uniform 
chestnut-brown  colour,  with  the  terminal  joints  of  the  antennae  darker. 

Of  the  two,  Nisotra  uniformis  is  the  more  common.  During  the  winter  1907-8  it  was 
twice  received  at  the  laboratories  with  complaints  of  the  damage  that  it  was  doing. 

The  adults  of  both  species  feed  freely  on  the  leaves  of  cotton  and  bamia. 

Preventions  and  remedies. — As  these  beetles  do  not  usually  occur  in  very  great  numbers 
until  the  cotton  crop  is  nearly  ready  for  gathering,  it  is  unlikely  that  they  are  the  cause  of 
much  loss  to  the  farmer.  When  thought  desirable,  however,  they  could  jirobably  he 
poisoned  by  means  of  arsenical  sprays— e.;/.  arsenate  of  lead — or  driven  away  by  the  use 
of  paraffin  emulsion  spray. 

The  preventive  measures  recommended  for  the  Egyptian  boll-worm  would  also  have 
the  effect  of  lessening  the  number  of  flea  beetles. 


The  Cotton  Root  and  Stem  Boeee 

During  April,  1907,  my  attention  was  called  to  some  cotton  at  Taragma  that  was 
dying  from  some  unknown  cause.  On  investigation  the  roots  and  lower  parts  of  the 
stems  of  the  plants  were  found  to  he  attacked  by  the  larvae  of  one  of  the  wood-boring 
beetles,  probably  a  Buprestid.  These  larvae  were  tunnelling  in  the  wood  either  immediately 
above  or  below  the  ground  level. 

An  attempt  made  to  breed  out  the  adults  was  unsuccessful. 

During  the  winter  1907-8,  while  I  was  away  from  Khartoum,  infested  cotton  plants 
were  twice  sent  to  the  laboratories  with  requests  for  suggestions  as  to  remedial  measures — • 
by  Mr.  Neville  from  Zeidab,  and  by  Mr.  Durant  from  the  Government  Experimental 
Farm  at  Half  ay  a. 

This  beetle  is  distinct  from  the  American  Cotton  Stalk-borer,  Ataxia  crypta,  Say. 

Preventions  and  remedies. — For  the  present,  the  only  method  that  can  be  suggested  for 
dealing  with  this  pest  is  to  collect  and  burn  all  the  infested  cotton  plants  while  the 
larvaj  are  still  in  them. 

The  Egyptian  Cotton  S  t  a  i  n  e  e 
O.i'ycarenns  Ityalii/ipi'nins,  Costa 

This  is  the  little  bug  that  is  frequently  seen  in  numbers  in  the  cotton  bolls  towards 
the  end  of  the  season. 

While  the  plants  are  young  they  feed  by  puncturing  the  bolls  with  their  probosces  and 
sucking  the  sap ;  later  when  the  bolls  open  they  enter  and  attack  the  seeds. 

They  also  cause  considerable  damage  by  fouling  the  fibre  with  their  excrement. 

The  adults  are  blackish,  the  larvie  bright  red. 

In  common  with  the  majority  of  the  members  of  the  Nat.  Order  Ifemiptcra,  the  cotton 
Stainer  has  the  power  of  emitting  a  peculiarly  offensive  smell.  This  smell  is  particularly 
noticeable  if  one  of  the  insects  is  crushed. 

Preventions  and.  remedies. — During  the  season  when  no  cotton  is  growing  these  insects 
collect  on  the  refuse  of  the  crop.  They  can  then  be  destroyed  either  by  the  application 
of  liot  water  or  by  burning. 

The  Cotton  .A. phis 
Aphis  malvtc,  Koch 

This  aphis  has  been  noticed  several  times  on  cotton,  but  never  in  sufficient  numbers 
to  cause  appreciable  damage. 

In  Egypt  it,  or  an  allied  species,  is  a  pest  of  some  importance. 
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HI.  Anim.vls  in.iukious  to  Cuouubs 

The  Melon  L.4.dy-biki) 

Epilachiia  chri/so)neUn(h,  Fab. 

Plate  XXXI 

This  plant-feeding  lady-bird  is  met  with  in  many  parts  of  the  Sudan. 

During  1907,  it  was  responsible  for  a  considerable  amount  of  damage  to  melons  and 
cucumbers  at  Khartoum  and  at  Dueim. 

The  egg  (fig.  2)  is  elliptical  in  shape  and  orange  in  colour.  The  shell  is  faintly- 
sculptured,  and  on  the  end  attached  to  the  leaf  are  several  small  tubercles. 

Length,  1-75-2  mm. 

The  larva  (fig.  1)  is  pale  orange  in  colour,  and  has,  on  the  dorsal  surface,  six 
longitudinal  rows  of  branched  tubercles,  the  branches  terminating  in  spines  and  sometimes 
dark  in  colour. 

Length,  about  7  lum. 

The  adult  (fig.  1)  is  orange  to  orange-red  in  colour,  though  occasionally  very-  dark 
specimens  can  be  found.  The  elytra  hear  twelve  black  s^Jots  ringed  with  pale  orange  and 
arranged  in  three  transverse  rows  of  four.  The  whole  beetle  is  covered  with  a  pale 
pubescence. 

Length,  7-8  mm. 

[jifc-historg  and  habits. — The  eggs  are  deposited  in  batches,  varying  in  number  from 
five  to  twenty-five,  usually  on  the  under-surface  of  the  leaf. 

The  larv®  feed  on  the  epidermis,  at  first  clustered  together,  but  later  scattered  over  the 
plant. 

When  full-fed  they  pupate  attached  to  the  leaf  by  their  anal  end. 

The  life-cycle  occupies  about  28  days. 

This  pest  attacks  the  foliage  of  cucurbs  in  both  its  larval  and  adult  stages. 

Preventions  and  remedies. — Hand-picking  the  leaves  bearing  the  egg  clusters  or  young 
larvie  would  probably  prove  the  easiest  way  of  keeping  tliis  pest  in  check. 

All  refuse  in  which  the  beetles  collect  should  be  burned. 

The  Melon  Weevil 
Paridins,  sp. 

The  larva  of  this  weevil  was  found  infesting  sweet  melons  growing  on  the  Government 
Experimental  Farm  at  Halfaya  during  March  of  this  year.  Since  then  it  has  been  sent  to 
the  laboratories  in  sweet  melons  that  had  lieen  bought  in  the  Khartoum  market. 

Larva. — A  yellowish-white,  transversely  wrinkled,  curved,  footless  grub  with  a  chestnut- 
brown  head. 

Length,  about  9  mm. 

I'apa. — •Yellowish-white. 

Adult. — An  active  black  weevil  with  a  long  pi-oboscis.  The  whole  surface  densely 
punctured.  Elytra  longitudinally  striated. 

Length,  4-5-6-5  mm. 

Life-histori/. — The  larvie  were  present  in  large  numbers  within  the  melons,  feeding  on 
both  the  pulp  and  seeds.  When  mature,  they  pupated  in  cells  composed  of  powdered  seed 
cemented  with  saliva  and  grouped  together  in  clusters  within  the  dried  husk  of  the  melon. 
The  adults  emerged  in  eleven  to  twelve  day-s. 


PLATE  XXXI 


C.  M.  Bs&rd 


The  Melon  Lady-bird,  Eftiiachna  ckrysomclina.  Fab. 

1.  Adult  Uiidursidc  of  melon  showing  cKff  clusters  .Hid  pup;e  m  jrfw 

ti.  KKkT  4.  Larva 

Pupa 
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Preventions  and  remedies. — -The  infested  melons  should  bo  collected  and  burnt.  On  no 
account  should  they  be  thrown  into  the  river,  as  a  large  proportion  of  them  would  float 
down  stream  and  be  a  source  of  infection  to  other  cultivations. 

The  Melon  Stem  Borer 

During  March  of  this  year  Mr.  Hewison,  of  the  Agricultural  and  Lands  Department, 
called  my  attention  to  some  grubs  that  were  tunnelling  in  the  stems  of  sweet  melons  growing 
on  the  Government  Experimental  Farm  at  Halfaya.  Five  specimens  were  brought  to  the 
laboratories,  but  at  the  time  of  writing  only  one  has  reached  the  adult  stage.  They  proved 
to  be  the  larv®  of  a  longicorn  beetle. 

This  pest  has  also  been  recorded  from  Eufaa  on  the  Blue  Nile. 

Larva.— \  yellow  transversely- wrinkled  footless  grub  with  a  brown  head  and  a  few  short 
hairs  scattered  over  the  body.  Thoracic  shield  white,  anteriorly  marked  with  brown. 

Length,  about  15  mm. 

Adult. — Dark  brown,  densely  clothed  with  pubescence  yellowish-brown  in  colour  with 
the  exception  of  two  broad  transverse  white  bars  on  the  elytra. 

Length,  9-125  mm. 

Life-history. — The  larva  tunnels  in  the  stem  just  above  the  ground  level.  The  single 
specimen  bred  out  under  observation  pupated  without  forming  a  cocoon,  lying  naked  on  the 
surface  of  the  soil.  The  adult  emerged  in  six  days. 

The  Melon  Fruit  Fly 
Dacus,  sp. 

This  pest,  which  appears  to  attack  melons  wherever  they  are  grown  in  the  Sudan, 
was  described  and  figured  in  the  Second  Report,  Wellcome  Research  Laboratories.  It  is 
responsible  for  a  considerable  loss  to  cultivators  in  the  course  of  the  year. 

The  adult  is  a  pretty  fly  7-10  mm.  in  length,  and  with  a  wing  expanse  of  12  14  nmi. 
It  is  wasp-like  in  appearance  and  in  colour  ashy-grey  to  In-own  with  yellow  markings. 
It  may  frequently  be  seen  sunning  itself  on  the  melon  loaves,  but,  being  shy  in  habits, 
would  hardly  be  noticed  unless  looked  for. 

The  larva  is  10-12  mm.  in  length  and  creamy  white  in  colour.  It  is  a  typical 
“  maggot  ”  in  shape,  being  bluntly  truncated  posteriorly,  and  tapering  to  a  point  at  the 
head  end. 

The  puparium  is  of  the  same  colour  as  the  larva  and  6-  7  mm.  in  length. 

Life-history  and  habits. — With  her  sharp  ovipositor  the  female  fly  places  her  eggs  beneath 
the  rind  of  the  developing  melon  or  cucumber.  The  larv®,  on  hatching,  tunnel  about  in  the 
fruit,  causing  rapid  decomposition  to  take  place. 

When  cucumbers  are  attacked  the  larvte  first  work  up  the  centre,  among  the  seeds, 
before  tunnelling  in  the  walls  of  the  fruit. 

When  mature  they  leave  the  melon  or  cucumber  and  pupate  just  below  the  surface 
of  the  soil. 

The  adults  emerge  in  from  nine  to  ten  days. 

Where  food  plants  are  available  this  pest  breeds  continuously  throughout  the  year. 

Food  plauts.—  V\\e  melon  fruit  fly  will  attack  water  melons  {hatikh),  sweet  melons 
{shammam),  cucumbers  (khiar),  and  probably  many  other  members  of  the  same  family. 

Preventions  and  remedies. — The  custom  in  vogue  at  jiresent  is  to  leave  the  infested  melons 
to  rot  on  the  ground,  thus  giving  the  larva)  every  chance  of  completing  their  life-cycle.  This 
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pest  should  be  readily  controlled  by  collecting  and  destroying  every  melon  and  cucumber 
that  shows  signs  of  attack.  The  most  effective  methods  of  destroying  them  are  either  to 
burn  them  or  bury  them  deeply  beneath  at  least  eighteen  inches  of  tightly  rammed  soil. 


The  Melon  Plant  Bug 
Aspoitgoptis  viduatus,  Fab. 

This  well-known  pest  of  melons  was  figured  in  the  First  Eeport  of  these  Laboratories. 
It  is  exceedingly  common,  in  fact  one  rarely  sees  melons  or  cucumbers  uninfested. 

It  is  too  well  known  to  need  description. 

Preventions  and  remedies. — Collect  and  burn  the  refuse  of  diseased  crops,  keep  the  land 
clean,  and  hand-pick  the  bugs  from  the  plants,  especially  while  the  latter  are  young. 

IV.  Animals  injurious  to  Lucerne 
The  B  e  k  s  e  e  m  Worm 
Caradrina  eotigua,  Ilubner 

Several  outbreaks  of  this  pest  occurred  during  1906. 

In  Egypt  it  has  been  observed  to  feed  on  cotton,  bamia,  berseem,  lucerne  {herseem 
hegazi),  maize  {dura  shanii),  sugar-cane  and  other  plants/  but  in  this  country  was  only 
noticed  attacking  lucerne. 

Pgg. — In  colour  the  egg  varies  from  yellowish  to  pale  green  and  is  marked  with 
radiating  vertical  ribs  and  smaller  concentric  ridges. 

Larva. — In  general  appearance  the  caterpillar  is  green  with  a  broad  darker  stripe  on 
either  side  of  the  sub-dorsal  lines.  The  colours  are  subject  to  great  variations. 

Length,  about  26  mm. 

Pupa. — The  pupa  is  yellowish  brown  in  colour,  with  reddish-brown  rings  at  the  bases 
of  the  fourth  to  the  seventh  abdominal  segments. 

Length,  10-11  mm. 

Adult. — A  greyish-brown  moth  9-11  mm.  in  length  and  with  a  wing  expanse  of 
22-27  mm.  Thorax  and  abdomen  greyish-brown.  Fore-w'ing  greyish-brown  with  a 
yellowish  kidney-shaped  mark  on  the  median  area.  Hind-wing  opalescent  white  wuth 
veins,  margin  and  apex,  fuscous. 

Life-histonj  and  habits. — The  female  deposits  her  eggs  in  masses,  usually  on  the 
undersides  of  the  leaves,  and  covers  them  with  greyish  down.  In  about  four  days  the  larvte 
appear  and  commence  feeding  on  the  lower  epidermis.  When  about  half  growm  they 
devour  the  whole  substance  of  the  leaf  with  the  exception  of  the  larger  veins,  and  at  the 
same  time  acquire  the  habit  of  feeding  only  by  night  and  spending  the  day  hidden  in  the  soil. 

When  full-fed  they  pupate  in  earthen  cells,  immediately  below  the  surface  of  the 
ground. 

The  life-cycle  occupies  usually  about  tw'enty-eight  days. 

Owing  to  the  young  larv£E  eating  only  the  under-surface  of  the  leaves  and  leaving  the 
upper  epidermis  intact,  infested  fields  of  lucerne  have  the  appearance  of  being  scorched. 

Preventions  and  remedies. — The  usual  remedies  employed  in  Egypt  are  hand-jiicking  and 
flooding.  In  America,  spraying  the  infested  plants  with  arsenical  sprays  or  with  kerosene 
emulsion  spray  has  been  found  successful. 

'  Willcofks,  year-bool:  of  KJeedivat  Agricultural  Aocirig,  I'JDo,  p.  1U7. 
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Where  the  caterpillars  are  attacking  lucerne,  closely  feeding  it  off  with  sheep  would 
probably  prove  effective.  Large  numbers  of  the  larvae  would  he  either  eaten  or  trampled 
upon,  while  at  the  same  time  the  ley  would  benefit  from  the  droppings  of  the  animals. 

disease  that  appeared  to  be  of  a  bacterial  nature  cleared  off  swarms  of  the  caterpillars 
that  were  feeding  on  lucerne  at  the  Government  Experimental  Farm  at  Ilalfaya  in  1906. 


V.  Anim.vls  in.iuuious  to  Jute  {Moldlihia) 

The  Green  Molokhia  Worm 
Gonitis  involuta,  Walk. 

Plate  XXVII.,  fig.  2 

The  larva  of  this  moth  was  frequently  noticed  during  1900  feeding  on  jute,  which 
is  grown  by  the  natives  as  a  potherb,  and  known  to  them  as  molokhia. 

Larva. — A  bright  green  caterpillar  about  30  mm.  in  length. 

Head,  green  with  a  faint  brown  median  stripe.  First  segment,  dark  green  with  two 
white  dorso-lateral  spots.  A  yellow  transverse  dorsal  bar  on  the  eleventh  segment.  Two 
pale  longitudinal  lines  originate  in  the  white  spots  on  the  first  segment  and  extend  the 
length  of  the  body.  A  similar  line  on  either  side  below  the  spiracles.  Small  black  dots 
ringed  with  white  and  in  some  cases  bearing  a  hair  scattered  over  the  body. 

Adult  (fig.  2). — A  dark  brown  moth,  12-14  mm.  in  length  and  with  a  wing  expanse 
of  28-35  mm.  Fore-wing  brown  with  a  wavy  transverse  line.  Margin  scolloped.  Fringe 
brown  with  black  spots. 

Ilind-wings,  uniform  dusky  brown  with  a  pale  fringe. 

In  some  specimens  there  are  two  black  sj)ots  on  the  fore-wing. 

Betnedial  treatment. — Where  the  caterpillars  are  very  numerous,  hand-picking  should 
be  resorted  to. 


The  K  e  d  Molokhia  Worm 
Tarache  tropica 
Plate  XXVII.,  fig.  8 

This  caterpillar  was  found  attacking  molokhia  in  company  with  Gonitis  involuta. 

Larva. — A  reddish-green  caterpillar  20-25  mm.  in  length. 

Head,  chestnut-brown.  Legs,  black.  Body,  greenish.  Fifth  to  eighth  segments 
tinged  with  red,  remaining  segments  tinged  with  yellow.  Darker  median  dorsal  line  edged 
with  black.  White  longitudinal  lateral  lines  level  with  the  spiracles.  Many  white  and 
yellowish  spots  and  black  tubercles,  some  of  which  terminate  in  a  hair. 

Adult  (fig.  8). — A  green-and-white  moth  7-8  mm.  in  length  and  with  a  wing  expanse 
of  15-20  mm. 

Female. — Thorax,  olive  green  edged  with  white  laterally  and  anteriorly.  Fore-wing, 
olive  green  with  white  patches,  mostly  anteriorly  placed.  In  the  white  patches  are  small 
dark  rings.  Fringe,  green  with  two  white  patches.  Hind-wings,  smoky  grey. 

Male. — Eesembles  the  female  in  general  markings  but  white  largely  predominates. 
Hind-wings,  silvery  white. 

Beme.dial  treatment.  —Hand-pick  the  caterpillars. 


Jute  pests 


236 


KEPOKT  ON  ECONOMIC  ENTOMOLOGY 


Locusts 


Losses  due  to 
locusts 


VI.  Locusts 

iSehistocerca  ■peregrina  and  Acridimn  wgi/ptium 

Undoubtedly  the  most  important  of  all  the  insect  pests  from  which  agriculturists  in  the 
Sudan  suffer  are  migratory  locusts.  The  two  species  that  occur  regularly  are  the  yellow 
locust — iSchistocerca  peregrina — and  the  reddish-brown  locust — Acridiiim  ceggptium. 

Almost  every  year,  after  the  rains  have  commenced,  swarms  of  young  locusts  emerge  from 
the  soil,  where  the  eggs  which  gave  rise  to  them  have  been  hidden,  and  proceed  to  devastate 
the  country.  Where  the  eggs  have  been  laid  among  the  cultivations  the  “  hoppers,”  as  the 
immature  locusts  are  called,  are  at  once  seen,  and  frequently  large  numbers  are  destroyed, 
but  where  the  swarms  occur  in  the  desert  they  are  often  not  noticed  until,  having  attained 
maturity,  they  take  wing  and  appear  in  countless  myriads  on  cultivations  situated  possibly 
many  miles  from  where  they  passed  the  first  days  of  their  existence. 

The  occurrence  of  locust  swarms,  however,  is  not  limited  to  the  rainy  season,  as  instanced 
last  year  in  Longola  Province.  Vast  swarms  appeared  in  the  Debba,  Korti  and  Merowe 
mamurias  on  June  2nd,  coming  from  the  Payuda  desert,  and  remained  until  June  22nd, 
when  they  disappeared  in  the  direction  of  Abu  Hamed.  During  that  time  they  completely 
devoured  the  summer  crop  of  dura,  which  was  then  just  appearing  above  the  ground,  and 
stripped  the  date  palms  of  their  leaves,  and  in  some  cases  of  their  fruit  as  well. 

It  is  not  easy  to  estimate  the  value  of  the  crops  destroyed  by  locusts,  consequently  the 
following  figures  for  the  year  1907,  which  have  been  furnished  by  the  Governors  of  the  various 
provinces,  must  be  looked  upon  as  merely  approximate. 

For  the  Blue  Nile  Province  the  loss  to  Government  in  taxes  is  estimated  to  have  been 
.UB  3,500  and  to  the  country  as  a  whole  to  have  been  £B  38,000.  For  the  province  of  Sennar 
the  figures  given  are  respectively  £B  3,695  and  £E  36,950,  and  for  the  province  of  Kassala 
£E  1,200  and  UE  7,000-8,000.  Other  provinces  suffered  to  varying  extents,  but  these 
figures  will  be  sufficient  to  convey  an  idea  of  what  the  arrival  of  a  swarm  of  locusts  in  a 
district  means  to  the  inhabitants. 

In  some  provinces,  notably  in  those  of  Berber  and  Khartoum,  strenuous  efforts  have 
been  made  by  those  in  authority  to  control  the  locusts,  but  owing  to  various  reasons,  sucb  as 
(1)  lack  of  funds,  (2)  scantiness  of  population,  and  (3)  reluctance  on  tbe  part  of  the  natives 
to  make  any  serious  endeavour  to  collect  locust  eggs  or  to  destroy  hoppers,  unless  they  are 
actually  attacking  their  crops,  these  efforts  have  not  met  with  unmitigated  success. 

The  various  methods  that  may  be  adopted  in  dealing  with  locust  swarms  were  fully 
described  in  the  Second  Report  of  these  Laboratories,  so  it  is  only  necessary  here  to  point 
out  the  advantages  and  disadvantages  that  attend  them. 

Destruction  of  eggs. — This  is  only  practicable  where  the  egg  batches  are  deposited  fairly 
closely  together,  and  where  there  is  sufficient  labour  available.  From  observations  made 
last  year  on  the  yellow  locust — N.  peregrina — the  swarms  appear  to  spread  themselves  over 
large  areas  before  commencing  to  lay  their  eggs. 

Destruction  of  hoppers.  -The  nature  of  the  country,  and  the  conditions  under  which  the 
locusts  occur,  render  the  various  methods  known  as  burning,  crushing,  trapping  and  catching 
of  little  real  value,  except  under  special  circumstances.  Sometimes  it  happens  tliat  the 
scrub  can  be  burned — in  Berber  Province  during  1!)()7  large  numbers  were  destroyed  in 
the  vicinity  of  the  .\tbara  by  driving  them  into  the  “  Dom  ”  scrub  and  firing  it-  -but  as  a 
rule  the  desert  scrub  will  not  burn  without  the  aid  of  some  inflammable  substance  such  as 
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parafTin.  Where  the  hoppers  occur  in  open  desert,  they  can  he  driven  into  trendies,  hut 
when  among  scrub,  at  tlie  slightest  alarm  they  take  refuge  in  the  hushes. 

Attempts  were  made  during  IDOfi  to  infect  living  locusts  with  a  fungus  that  had  been 
found  growing  on  the  bodies  of  dead  locusts  at  Suakin  in  the  previous  year,'  and  which 
during  the  interval  had  been  cultivated  on  agar  slope.  In  every  case  these  attempts  were 
unsuccessful,  and  in  view  of  this  the  following  extracts  and  notes  from  an  article  on 
the  South  African  Locust  Fungus — Empusa.  (ji'i/lU — by  Mr.  I.  B.  Pole  Evans,  jmhlished  in 
the  Transvaal  Agricultural  Jounial  of  July,  1907,  may  be  of  interest. 

“  Diseased  locusts  were  first  noticed  in  Natal  and  the  Transvaal  in  the  year  1895. 
The  Natal  specimens  were  examined  hy  Mr.  Medley  Wood  and  found  to  he  infected  with  a 
fungus  helonging  to  the  Entoiiuiphthorea.  Specimens  were  also  sent  to  the  British  Museum 
and  Mr.  Medley  Woods’  determination  confirmed.  The  following  year,  outbreaks  of  locust 
disease  were  again  observed  in  Natal  and  several  parts  of  Cape  Colony.  The  accounts  of 
the  disease  from  both  Colonies  agree  in  the  fact  that  the  dying  insects  always  betook 
themselves  to  the  tops  of  the  grasses  and  other  herbage,  where  they  remained  clinging  to 
their  posts  long  after  death. 

“  Attempts  at  the  cultivation  of  this  fungus  were  made  by  Doctors  Ediugton  and  Black 
at  the  Grahamstown  Bacteriological  Institute.  They  succeeded  in  growing  a  fungus  on  a 
large  scale,  which  was  afterwards  distributed  among  agriculturists  in  order  that  they  might 
infect  with  disease  the  swarms  of  locusts  whenever  they  occurred.  This  fungus,  however, 
has  proved  to  be  a  saprophyte  (a  Mucor),  and  not  the  parasite  Empusa  grylU,  which  is  the 
main  cause  of  the  mortality  that  occurs  from  time  to  time  amongst  locusts  in  South  Africa, 
when  a  fungus  agent  is  at  work. 

“  Empusa  grylli  is  entirely  dependent  for  its  growth  on  the  living  tissues  of  its  host 
and  cannot  be  cultivated  in  artificial  media.  It  is  difficult  to  see,  therefore,  how  it  can  be 
put  to  any  economic  use.” 

The  employment  of  destructive  agents  is  the  method  that  will  probably  prove  to  be 
best  suited  to  the  Sudan,  and  is  the  method  chiefly  in  vogue  in  Natal  and  the  Transvaal. 
The  destructive  agent  usually  employed  is  arsenic  in  the  form  of  arsenite  of  soda.  A  liquid 
containing  this  compound  is  sprayed  over  the  herbage  on  which  the  locusts  are  feeding, 
with  the  result  that  the  insects  are  poisoned. 

Another  method  is  to  lay  about  poisoned  baits,  while  a  third  is  to  spray  the  locusts 
themselves  with  what  are  known  as  “  contact  ”  sprays — non-poisonous  liquids  that  kill  hy 
contact.  A  drawback  to  this  is  that  a  very  much  larger  quantity  of  spray  is  required  than 
is  the  case  when  a  poisonous  spray  is  employed. 

The  sum  of  £E  700  has  been  granted  by  the  Government  with  which  to  make  trials  of 
these  methods  during  the  coming  seascm.  These  trials  will  be  restricted  to  one  province — 
the  Province  of  Berber — but  should  they  prove  successful,  a  larger  sum  will  he  applied  for 
in  order  that  a  general  effort  may  be  made  to  control  the  locusts  throughout  the  Sudan  in 
the  future. 

Natural  enemies. — Locust  swarms  are  invariably  preyed  upon  by  numbers  of  birds, 
animals  and  insects,  which  do  a  great  deal  towards  lessening  their  numbers. 

Among  the  insects,  beneficial  in  this  way,  noticed  during  1907,  was  the  larva  of  one 
of  the  Cantluirididcc,  or  blister  beetles.  At  Kalakla,  nearly  50  per  cent,  of  the  egg  hatches 
of  the  yellow  locust  contained  these  larvae. 

The  larva  of  the  blister  beetle,  Epicauta  vittata,  lias  been  recorded  by  liiley-  to  feed  on 
the  eggs  of  North  American  locusts  of  the  genus  Calopfenus  in  a  similar  way. 

’  J-hic  Second  Hepurt,  Wellcome  Research  Lahor.atories,  19(J0,  p.  50. 

*  Report  United  States  Entoinolo^:y  Coinnus.sion,  i.  1878,  p.  *297. 
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VII.  Animates  injurious  to  Trees  and  Shrubs 
The  Orange  Tree  Butterfly 
rapilio  dp.molem 
Plate  XXXI I 

This  is  the  only  insect  pest  of  any  importance  that  lias,  np  to  the  present  time,  been 
noticed  attacking  orange  trees  in  this  country.  Specimens  of  the  adults  have  been  received 
from  the  Bahr-El-Ghazal  and  the  larvai  have  been  recorded  as  defoliating  orange  and 
lime  trees  at  the  American  Mission  Station  on  the  Sobat.  It  is  moderately  plentiful  in 
Khartoum. 

It  is  found  throughout  Africa  and  is  said  to  be  the  cause  of  considerable  damage  to 
young  citrus  trees  in  the  Transvaal. 

In  the  Sudan  the  larvai  have  only  been  seen  on  citrus  trees,  but  if  these  are  wanting 
they  are  able  to  feed  on  various  other  plants. 

Eijg  (fig.  7). — In  shape  the  egg  is  spherical  with  the  surface  attached  to  the  leaf 
or  twig  slightly  flattened.  Colour,  yellowish-brown.  Diameter,  1-25  nun. 

Previous  to  hatching,  a  dark  spot  appears  near  the  top  of  the  egg.  After  hatching,  the 
empty  egg  shell,  which  usually  remains  attached  to  the  leaf,  resembles  a  small  seed  pearl. 

Larva  (fig.  2). — A  stoutly  built  caterpillar,  with  the  second,  third  and  fourth 
segments  much  thickened,  giving  it  a  hunch-backed  appearance. 

The  larva  passes  through  two  distinct  stages  before  attaining  maturity. 

On  first  hatching  it  is  very  conspicuous  in  colour,  but  is  protected  by  its  close 
resemblance  to  the  excreta  of  a  small  bird. 

Head,  dark  brown.  Body,  brownish  to  bluey-blaek.  First  segment  and  sides  of  the 
second  segment  yellow  to  white.  Sides  of  the  fifth  and  sixth  and  dorsal  surface  of  the 
seventh  and  eighth  segments  yellow  to  white,  forming  a  broad  irregular  V-shaped  mark. 
Sides  of  the  tenth  and  eleventh  segments  yellow  to  white.  Anal  segment  white.  A 
pair  of  chestnut  yellow  forwardly-projecting  tubercles  or  horns  on  the  first  segment.  Two 
longitudinal  rows  of  tubercles  on  the  dorsum  corresponding  in  colour  to  the  segments  on 
which  they  are  situated.  A  transverse  row  of  six  tubercles  on  the  third  segment  and  a 
similar  row  of  four  on  the  fourth  segment. 

In  the  second  stage  (fig.  5)  the  larva  is  bright  green  in  colour,  sometimes  wdth  a 
yellowish  tinge. 

Head,  dark  brown.  Junction  of  first  and  second  segments,  black.  A  transverse  band 
varying  in  colour  from  brown  to  black  and  studded  with  small  tubercles,  anteriorly  placed  on 
the  third  segment,  and  a  similar  band,  posteriorly  placed  on  the  fourth  segment.  These 
bands  meet  at  the  sides,  enclosing  a  green  area.  Fifth  segment,  anteriorly  edged  with  black. 
A  brown  to  black  jratch  begins  on  either  side  of  the  seventh,  and  extends  upwards  and 
backwards  on  the  eighth  and  ninth,  segments.  Anal  segment,  brown  to  black.  On  the  first 
segment  is  a  pair  of  large  tubercles,  chestnut-brown  in  colour,  and  a  similar  pair  is  situated 
on  the  anal  segment.  Minute  chestnut-brown  tubercles  on  the  eleventh  and  twelfth 
segments. 

Jointed  legs,  chestnut-brown.  Prolegs,  white.  Venter,  greyish-white  to  grey. 

In  common  with  the  other  members  of  the  family  Vapilionuhe,  the  larva  possesses  in 
both  stages  a  retractile  organ,  situated  on  the  first  segment,  known  as  the  osmeterium. 

A  mature  larva  varies  from  35  to  40  mm.  in  length. 

Pupa  (fig.  1). — In  colour  the  pupa  is  usually  ashy-grey.  It  is  somewhat  spindle-shaped 
and  bears  on  the  head  two  serrate  horns  and  on  the  thorax  a  pronounced  dorsal  projection 
and  two  small  lateral  projections. 
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The  Orange  Tree  Butterfly,  Papilio  demoletts 

1.  Vufin  tu  natura  4.  Orange  leaf  bearing  an  egg 

2.  Larva  (first  stage)  on  orange  leaf  5.  Larva  (second  stage) 

3.  Adult  (5.  Larva  (second  stage)  with  osmeterium  extruded 

"  Egg 
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Leiiijth,  about  30  min. 

Adult  (lig.  3). — A  conspicuous  greenish-black  butterfly  with  yellow  markings.  Leuijfli, 
about  24  mm.  Wing  expanse,  85-105  mm. 

Margin  of  wing  scolloped,  with  centre  of  scollops  yellow.  .Xn  irregular  row  of  yellow 
spots  parallel  to  the  margins  on  both  fore-  and  hind-wings.  A  second  row  roughly 
parallel  to  the  first — on  the  hind-wing  these  spots  coalesce  and  form  a  yellow  stripe.  Three 
to  five  yellow  spots  near  the  costal  border  on  the  fore-wing. 

.\n  “  eye,”  composed  of  brown  encircled  with  blue,  is  situated  near  the  costal  border  of 
the  hind-wing  and  a  more  brilliant  “eye”  composed  of  brown,  blue,  black,  red  and  yellow 
on  the  hind  border  of  the  hind-wing. 

Two  yellow  stripes  on  the  face  extend  over  the  head  and  thorax  and  expand  into 
broad  lateral  stripes  on  the  abdomen. 

Life-history  and  habits. — The  >eggs  are  deposited  singly,  usually  on  the  upper  surface  of 
a  young  leaf,  though  sometimes  they  may  be  found  on  the  petiole  or  on  the  twig. 

The  larva  is  sluggish  in  its  habits  and  appears  to  be  unable  to  cling  to  the  leaf  without 
the  aid  of  a  slight  web  of  silk,  which  it  spins  over  the  surface  of  the  leaf  as  it  progresses. 
It  spends  the  greater  part  of  the  day  lying  lengthwise  over  the  midrib,  in  which  position  it 
so  exactly  resembles  the  excreta  of  some  small  bird  that  it  is  not  readily  recognisable  as  a 
caterpillar  (fig.  2). 

It  feeds  on  the  foliage,  usually  first  attacking  the  young  terminal  leaves  and  eating  its 
way  steadily  downwards.  Sometimes  it  will  even  devour  the  soft  growing  extremity  of  the 
twig  itself. 

When  it  has  attained  a  length  of  20-25  mm.  it  passes  into  the  second  stage,  in  which 
it  is  not  easily  distinguishable  from  the  foliage  on  which  it  is  feeding. 

If  disturbed  or  alarmed  the  larva  suddenly  everts  its  osmeterium — a  V-shaped  orange- 
coloured  process  with  red  tips — and  strikes  backwards  with  it,  at  the  same  time  emitting 
a  peculiarly  offensive  smell  from  glands  situated  in  the  organ. 

When  full-fed  it  pupates,  affixed  to  one  of  the  stouter  twigs  or  branches.  The  cremaster 
is  attached  to  the  support  by  a  web  of  silk,  while  the  pupa  is  maintained  in  a  more  or  less 
upright  position  by  a  band  of  silk  which  passes  round  the  thorax. 

The  adult  emerges  in  from  six  to  seven  days. 

Preventions  and  remedies. — On  young  trees  the  larvse  and  even  the  eggs  can  be 
hand-picked.  Where  the  caterpillars  occur  in  numbers  on  older  trees  they  can  be 
destroyed  by  means  of  an  arsenical  spray. 


Eose  Chafers  attacking  Ornamental  Trees 
Pnrhnnda  saviynyi,  G.  and  P.,  and  Stalaynosoma  c.ynanche,  (4.  and  P. 

Plate  XXX.,  figs.  2,  3 

These  are  the  two  more  common  of  the  cetonids  that  occur  in  the  northern  parts  of 
the  Sudan. 

The  larger  of  the  two — Paclmoda  saviynyi  (fig.  2) — is  well  known  to  gardeners  in 
Khartoum.  In  colour  it  is  chocolate  brown,  with  the  dorsum  of  the  pro'thorax  margined 
with  yellow.  Elytra  laterally  and  apically  margined  with  yellow  and  with  a  broad  yellow 
transverse  bar. 

Lenyth,  about  20  mm. 


Difficulty  of 
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StiiliKjiwsdiiia  cijnauvhc  (fig.  3)  was  noticed  in  largo  numbers  at  Shendi.  It  is  dark 
Iji'own  in  colour  with  gold  markings.  Dorsum  of  the  prothorax  with  a  broad  lateral  stripe 
beginning  on  the  bases  of  the  elytra  and  extending  on  to  the  bead.  Elytra  each  with  three 
lateral  patches  and  two  median  smaller  marks.  Pygidium  with  two  gold-coloured  areas. 

Length,  9-12  mm. 

Both  species  feed  freely  on  the  foliage  of  trees,  and  when  present  in  any  numbers  are 
capable  of  doing  a  considerable  amount  of  damage.  A  large  green  buprestid  (fig.  7) 
sometimes  attacks  trees  in  a  similar  way. 

Preventions  and  remedies. — The  beetles  can  usually  be  jarred  or  shaken  from  the  trees, 
collected  and  destroyed.  A  poisonous  spray  applied  to  the  foliage  of  the  trees  on  which 
they  are  feeding  would  also  probably  prove  effective. 

The  Date  Scale 

Parladoria.  (  Wehsteriella)  hlanehardi,  Sarg.  Tozz. 

Plate  XXYIIL,  figs.  1-3,  6 

This  coceid  occurs  on  date  palms  throughout  the  northern  parts  of  the  Sudan,  and  is 
very  common  in  Khartoum.  Many  of  the  dates  exposed  in  the  streets  for  sale  from  the 
190G  crop  were  smothered  with  this  insect. 

It  usually  confines  its  attentions  to  the  date  palm,  but  recently  it  has  been  recorded  by 
Draper'  to  attack  yellow  jasmine  and  periwinkle. 

It  is  found  throughout  Northern  Africa,  and  has  also  been  recorded  from  Australia. 

The  male  scale  (fig.  2)  is  about  1  mm.  in  length  and  elongate  in  form.  Colour,  greyish- 
white ;  pellicle,  yellowish-brown. 

The  female  scale  (fig.  3)  is  about  1-5  mm.  in  length  and  ovoid  in  form.  It  is  almost 
entirely  covered  by  the  second  pellicle,  there  being  only  a  narrow,  semi-transparent,  greyish- 
white  secretionary  border.  Second  pellicle,  yellowish-brown  with  a  dark  brown  centre. 
First  pellicle,  yellow  to  dark  brown. 

Remedial  treatment. — Spray  the  infested  plants  with  kerosene  emulsion. 

Animals  rN.iuurous  to  Stoked  Goods  and  Timbek 
1-  To  Stored  Goods 
The  Horn  Bee  t  l  e 

Dermestes  rnlpin  ns 

Plate  XXYIII.,  figs.  4,  .5 

Trophies  of  the  chase,  such  as  heads  and  skins,  are  often  seriously  damaged  by  this 

pest. 

The  adult  (fig.  4)  is  black  in  colour,  with  the  head,  front  and  sides  of  the  pronotum 
and  the  venter  clothed  with  ashy-grey  pubescence  ;  the  mouth  parts,  occiput  and 
scutellum,  with  golden  pubescence.  A  few  ashy-grey  hairs  are  scattered  over  the  elytra. 
Antenn®  clubbed. 

Length,  7-9  mm. 

The  larva  (fig.  5)  is  clothed  with  long  black  backwardly-projecting  hairs,  and  hears 
a  tuft  of  similar  hairs  on  the  anal  segment. 

Le)iijth,  12  mm. 

Preventions  and  remedies. — Paraffin  will  destroy  this  pest  in  all  its  stages. 

‘  Notes  oil  Injurious  Scale  Insects  and  Mealy  Bugs  of  Egypt. 
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The  Olotiies  Beetle 
Anthretms  vurax 
Plate  XXYlIl.,  tigs.  7,  S 

This  is  the  pest  tliat  is  responsihle  for  the  holes  that  appear  in  clotlies,  blankets, 
etc.,  that  have  been  stored  for  even  only  a  short  time. 

The  adult  (fig.  7)  is  a  deep  chestnut-brown  beetle,  almost  spherical  in  shape  and 
densely  clothed  with  golden,  white  and  very  dark  brown  scales. 

LetKjth,  2-75-4  mm. 

The  little  hairy  Larva  (fig.  8)  is  only  too  well  known  to  residents  in  this  country. 
The  thoracic  and  the  first  four  abdominal  segments  are  dark  brown  and  clothed  with  long 
black  backwardly-projecting  hairs.  The  fifth,  sixth  and  seventh  abdominal  segments  are 
yellow,  more  sparsely  clothed  with  hairs,  and  bear  lateral,  backwardly-pi’ojecting  tufts  or 
brushes  of  black  hairs.  A  caudal  tuft  of  hairs  is  situated  on  the  anal  segment.  A  pale 
median  line  extends  the  length  of  the  thoracic  and  the  first  four  abdominal  segments. 
Intersegmental  spaces,  pale. 

Length,  5  mm. 

Prei'pntinns  and  rempdies. — Clothes — with  the  exception  of  cotton  goods,  which  this 
beetle  will  not  eat — blankets  and  other  articles  liable  to  the  attack  of  this  pest  should 
be  stored  in  insect-proof  cases — -such  as  tin  uniform  cases.  Before  being  put  away  the 
contents  of  the  cases  should  be  fumigated  with  carbon  bisulphide. 

The  fumes  of  burning  sulphur  are  also  poisonoirs  to  the  clothes  beetle,  but  it  must 
be  remembered  that  they  will  also  affect  certain  dyes,  more  especially  those  of  vegetable 
origin. 

Great  care  must  be  observed  in  using  carbon  bisulphide,  as  its  fumes  with  air  form 
a  highly  exjilosive  mixture. 

Camjjhor,  naphthalene  and  like  suhstances  are  useful  in  kee}>ing  beetles  away  from 
uninfested  clothes,  but  have  no  effect  on  either  eggs,  larva  or  adults  when  once  the  clothes 
have  become  infested. 

A  Seed  B  e  e  t  i.  e 
Aflo/iriius,  sp. 

Plate  XXYlIl.,  figs.  9,  10 

Several  other  members  of  the  family  Dp.rmcstidte  occur,  attacking  seed,  biscuits, 
museum  specimens  and  other  vegetable  and  animal  products,  .\mong  these  is  a  species 
(fig.  9)  of  Attorfenus,  which  has  several  times  been  noticed  causing  considerable  damage 
to  seed. 

The  larva  (fig.  10)  is  yellow  in  colour  and  clothed  with  yellow  hairs.  The  sixth, 
seventh  and  eighth  abdominal  segments  bear  i)rushes  of  short  reddish-brown  hair  ;  and 
the  eighth  segment  bears,  in  addition,  a  caudal  tuft  of  long  yellow  hairs. 

The  Gone u see  Flour  Beetle 
Triholi.um  cnufiiKun,  Dav. 

This  beetle  occurs  frequently  in  stored  dura  and  other  grains,  and  has  also  been 
noticed  attacking  museum  specimens. 

The  adult  is  a  flattened,  reddish-l)rown  beetle  about  4'5  mm.  in  length. 

It  appears  to  be  practically  omnivorous  and  is  recorded  to  feed  on  all  sorts  of  grain 
and  grain  products,  snuff,  orris  root,  red  pepper,  etc. 

There  are  upwards  of  four  broods  in  the  course  of  the  year. 
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Pest  of  rice 


The  Saw-toothed  C4  k  a  i  n  Beetle 
Siloanus  SU7' hull  liens  is,  I  jinn. 

A  box  of  dried  figs,  badly  infested  by  this  pest,  was  sent  to  the  laboratories 
during  lOOfi. 

The  iiihdt  is  a  slender  flattened  dark  brown  beetle,  2-25-3  iiini.  in  length,  and  can 
easily  be  recognised  by  the  presence  of  tw^o  shallow'  longitudinal  grooves  on  the  dorsum 
of  the  thorax,  and  six  saw'-like  teeth  on  either  side. 

It  is  recorded  to  attack  edibles  of  almost  every  description,  including  grain.  Hour, 
condiments  and  herbs. 

There  are  upw'ards  of  four  broods  in  the  year. 

The  Cigarette  Beetle 
Lasioderma  serricorne 

Egyptian  cigarettes  containing  this  beetle  w'ere  received  during  1907  from  El  Kaim. 
Jackson  Bey. 

This  pest  attacks  dried  tobacco  of  all  kinds  and  will  also  feed  on  cayenne  pepper, 
ginger,  rice,  and  many  other  substances. 

The  adult  is  a  chestnut-brown,  humpbacked  beetle,  about  3  mm.  in  length.  Antennae 
serrate. 

The  damage  done  to  cigars  and  cigarettes  is  very  noticeable,  owing  to  the  halht  this 
pest  has  of  eating  holes  in  the  wrapper. 

There  are  upwards  of  six  broods  in  the  year. 

A  Bean  Weevil 
Th'uchus,  sp. 

A  sample  of  beaus  received  from  Shendi  was  infested  by  one  of  tlie  pseudo  w'eevils, 
or  Bnichi.  All  the  members  of  this  genus  are  seed  eaters,  but  are  not  true  weevils,  though 
popularly  known  as  such. 

Several  species  of  Bnichi  are  known  to  attack  beans  and  peas. 

The  life-histories  of  these  bean  w'eevils  differ  from  those  of  many  of  the  store  pests 
in  that  the  beans  are  first  attacked  in  the  field,  the  adult  female  laying  her  eggs  in 
the  young  developing  beans.  The  larvai  continue  to  feed  within  the  beans  until  after  the 
crop  has  been  harvested,  and  in  some  oases  the  adults  resulting  from  this  brood  w’ill 
deposit  their  eggs  on  dried  beans  in  the  granary. 

The  species  in  question  continued  to  breed  in  the  beans,  in  which  they  had  been 
received,  for  several  months,  until  the  seeds  were  absolutely  riddled  with  holes. 

The  adult  is  about  4  mm.  in  length,  and  comes  very  near  linirdiiis  nhtecfus,  Say. 

Its  life-cycle  can  be  completed  in  forty  days,  and  possibly  in  less. 

The  E  i  c  e  Weevil 
flalandra  ori/za,  Linn. 

Dura  containing  this  beetle  was  sent  to  the  Laboratories  during  1906. 

The  adult  is  a  dark  browm,  almost  black  w'eevil,  with  four  dull  reddish  spots  on  the 
elytra. 

Length,  about  4  mm. 

It  attacks  wheat,  maize  and  other  grains  and  grain  products. 

There  are  upwards  of  four  broods  in  the  year. 
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The  Ghain  4Yeevil 
iinniaria,  Linn. 

This  was  found  attacking  stored  dura  in  company  with  the  rice  weevil. 

The  adult  is  chestnut-hrown  in  colour  and  4-5  nun.  in  length.  Unlike  the  rice 
weevil,  it  has  no  powers  of  flight,  the  elytra  being  firmly  cemented  together. 

There  are  upwards  of  four  broods  in  the  year. 

Pbeventive  and  kemediaij  measures  ag.ainst  insect  i’ests  of  grain 

ANT)  OTHER  STORED  GOODS 

Care  should  first  be  taken  that  the  rooms  or  cases  in  which  goods,  such  as  clothes, 
grain,  tobacco,  etc.,  liable  to  be  attacked  by  the  various  pests,  are  to  be  stored,  are  free 
from  these  pests,  and  that  the  windows,  doors  or  other  openings  are,  as  far  as  possible, 
insect  proof.  No  goods  should  be  placed  in  the  store  unless  they  are  known  to  be  free 
from  store  pests.  If  infested,  before  being  placed  in  the  store  they  should  be  fumigated 
with  carbon  bisulphide. 

Such  fumigations  should  be  carried  out  in  the  following  way.  The  goods  to  be 
treated  should  be  placed  in  an  airtight  bin,  the  cubic  content  of  which  is  known.  A 
measured  quantity  of  carbon  bisulphide  should  be  poured  into  a  shallow  dish,  placed  on  the 
top  of  the  goods,  the  lid  closed  down,  and  the  bin  left  for  from  twenty-four  to  thirty-six 
hours.  At  the  end  of  this  time  the  lid  should  be  opened  and  the  fumes  of  the  carbon 
bisulphide  allowed  to  escape. 

Carbon  bisulphide  should  be  used  at  the  rate  of  1-li  lb.  for  every  1000  culiic  feet 
of  air  space. 

It  must  not  be  forgotten  that  carbon  bisulphide  vapour,  with  air,  forms  a  mixture 
that  explodes  at  a  comparatively  low  temperature  (297'5°F.).'  A  bin  used  for  fumigating 
purposes,  therefore,  is  best  kept  in  an  isolated  shed,  and,  when  in  use,  precautions  taken 
that  no  fire  is  brought  near  it. 


II.  To  Timber 
a  Os 

N iuo.rylon  sen e<ja I ense 
Plate  XXX.,  figs.  10,  11 

Many  wood-boring  beetles  occur  in  this  country,  perhaps  the  most  common  being  one 
of  the  augur  beetles,  Hinoxylou  seneyalenso,  known  to  the  natives  as  the  “  sils.” 

The  adult  (fig.  10)  is  dark  brown  to  black  in  colour  and  a  typical  bostrichid  in 
appearance.  Each  of  the  elytra  bears  on  its  posterior  portion  a  backwardly-projecting 
spine. 

Leuyth,  about  7  mm. 

Normally  the  sus  feeds  in  dead  wood,  tunnelling  in  all  directions  and  producing  what 
is  sometimes  known  as  “  powder  post  injury  ”  (fig.  11).  It  does  not  appear  to  attack 
healthy  trees. 

The  method  of  tapping  a  hashab  tree  for  gum  is  to  remove  a  strip  of  bark  :  the  gum 
then  slowly  exudes  from  the  wound  thus  made.-  When,  as  sometimes  happens,  a 
branch  is  seriously  weakened  by  the  removal  of  too  large  a  strip  of  hark,  it  becomes  liable 
to  the  attack  of  the  sus. 

‘  t'nitcd  Stairs  iJrjHirlment  of  .lyrk-iillure,  Farmers’  HuUeUn,  No.  14;'). 

-  Vule.  lleport  of  Chemical  Section. 
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Thu  work  of  this  augur  lieetle  is  most  noticeable  in  tlie  wood  used  by  tlie  natives  in  tlie 
construction  of  their  huts.  Hero,  if  unchecked,  it  soon  reduces  a  comparatively  stout 
rafter  or  post  to  a  mere  shell. 

I'reventiuns  and  reuirdins.  — .Vll  dead  wood  refuse  should  be  collected  and  burnt  instead 
of  being  allowed  to  lie  about  and  constitute  nurseries  for  this  pest. 

If  timber  of  value  is  attacked  it  can  be  saved  by  a  liberal  application  of  paraffin. 

Possildy  “  Solignum,”  recommended  as  a  preventive  against  the  ravages  of  termites, 
might  also  be  of  value  against  the  stis. 

White  Ants 
Ternvitidic 

It  would  be  difficult  to  estimate  the  extent  of  the  yearly  losses  that  are  suffered  by 
residents  in  this  country  from  the  depredations  of  termites,  popularly  known  as  White  Ants, 
or,  to  the  natives,  as  Arda.  Not  oidy  do  these  tiny  insects  destroy  the  timbers  of  houses, 
telegraph  poles  and  wooden  structures  generally,  but  in  some  places  they  even  attack 
growing  crops  and  trees.  Working  as  they  do  under  cover  of  darkness — for  very  few 
termites  can  bear  the  light  of  day — the  damage  is  frequently  done  before  their  presence  is 
suspected.  The  alacrity  with  which  they  discover  the  whereabouts  of  anything  that  is  to 
them  edible  is  extraordinary.  Stout  leather  camel  bags — khunj — hung  on  the  wall  of 
a  rest  house,  have  been  utterly  ruined  in  a  single  night.  Poles  arising  from  iron  bases  are 
not  safe,  for  the  white  ants  construct  mud  tunnels  over  the  metal  until  the  wood  is  reached. 
It  is  needless  to  multiply  instances  of  their  voracity,  for  their  habits  in  this  direction  are 
only  too  well  known. 

It  must  not  be  thought,  however,  that  white  ants  are  an  unmitigated  curse.  Some  of 
the  larger  species  have  been  eaten  and  are  said  to  be  very  palatable.  Where  available  in 
any  numbers,  they  constitute  an  excellent  food  for  fowls.  The  substance  of  wbich  the 
nests  or  termitaria,  which  some  species  erect,  are  composed,  can  be  used  in  making  floors  ; 
when  moistened,  it  can  be  spread  out  like  mud,  and  in  drying  sets  very  hard.  These  nests 
can  also  be  used  as  fertilisers  ;  in  South  Africa  they  have  been  strongly  recommended  for 
this  purpose.’ 

The  common  species  in  Khartoum,  and  one  that  is  responsible  for  much  of  the  damage 
done,  is  Galotermes  flavicoJlis,  T.  Tenues  helUcosas,  Smeathman,  occurs  in  Sennar  and 
Kordofau,  and  Tenues  destructor,  Smeathman,  in  Kordofan  and  the  Upper  White  Nile. 
Termes  natnlensis,  Hav.,  has  also  been  recorded  from  the  Sudan. 

A  small  termite  taken  by  Dr.  Swale  in  Haifa  Province,  near  the  Om  Nabadi  mines, 
has  been  identified  as  Psammotennes  hi/hnstoiiia,  Desn. 

Several  other  species  occur  which  have  yet  to  be  identified. 

Preventions  and  remedies. — From  a  series  of  experiments  carried  out  by  Mr.  P)Utler, 
Superintendent  of  Game  Preservation,  in  1905' 6,  it  would  appear  that  we  have  in  the 
liquid  known  as  Solignum  a  perfectly  reliable  preventive  against  the  ravages  of  white 
ants.  The  following  is  an  extract  from  his  report. 

“  As  a  result  of  eleven  months’  trial,  including  a  rainy  season,  I  Imre  not  found  one  single 
piece  of  ivood  work  treated  with  Aolignum  so  much  as  touched  hg  white  ants. 

“  I  have  baited  moist  ground  with  pieces  of  undressed  wood  until  it  was  teeming  with 
white  ants,  and  then  placed  Solignumed  pegs  in  this  ground,  and  Solignumed  planks  and 


’  Transmial  AtjriruJhiral  Joiir/ia/,  July,  lOOG,  *^43. 
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boxes  on  the  surface,  and  done  my  best  to  get  them  eaten  by  white  ants — but  after  periods 
of  from  seven  to  eleven  months,  all  treated  wood,  in  or  on  the  ground,  is  absolutely  uutouchetl. 

Solignum  can  now  be  olitained  locally  in  Khartoum,  or  from  the  makers,  Messrs. 
Major  and  Co.,  Ltd.,  Hull. 

Green  Willesden  canvas  is  also  proof  against  wliite  ants. 

The  S  h I p  w  o  k  m 
Teredo 

The  shipworm — Teredo — is  responsible  for  a  considerable  amount  of  damage  to 
submerged  timber  in  the  harbour  at  Port  Sudan. 

This  bivalve  is  a  well-known  pest  in  many  countries.  In  Vancouver,  it  is  said  to  have 
reduced  a  wooden  pile  supporting  a  jiier  to  a  mere  spongework  of  wood  in  the  short  space  of 
eighteen  months,'  while  in  Holland  its  ravages  have  led  to  the  expenditure  of  many 
millions  sterling. 

It  tunnels  in  the  wood,  lining  its  burrows  with  a  shelly  deposit. 

Treventim;  taeasures. — As  yet,  no  really  satisfactory  preventive  has  been  discovered, 
though  many  have  been  tried. 

Closely  covering  timber  with  sheet  copjier  to  well  above  high-water  niai'k  was  found  to 
be  prohibitive  on  account  of  its  cost. 

Closely  covering  the  surface  of  the  timber  with  large  headed  iron  nails — which  have 
quickly  rusted  into  a  solid  mass — has  been  extensively  tried,  but  the  crust  so  formed  has 
sooner  or  later  been  broken  and  the  shipworm  gained  entry. 

Timher  impregnated  with  creosote  oil — Bethell’s  process — will  resist  the  teredo  for 
periods  varying  from  fifteen  to  twenty-five  years.  The  quantity  of  oil  injected  per  cubic 
foot  varies  from  12  lb.  to  20  lb.  with  the  temperature  of  the  water  and  the  density  of 
the  wood. 

Among  the  few  timbers  that  arc,  to  a  certain  extent,  resistant  to  the  attack  of  the 
shipworm  are  teak,  greenheart — Necandra  roduci — and  North  Borneo  ironwood. 

Fuxuoij)  Pests 
Cotton  A  n  t  h  k  .y  c  n  o  s  e 
( ■olletotrichiiin  yossypH,  Southworth 

This  fungus  is  responsible  for  a  certain  number  of  the  cotton  bolls  which  die  before 
attaining  maturity. 

I  have  only  noticed  anthracnose  on  the  bolls,  but  it  may  also  attack  seedlings  and  the 
stems  and  loaves  of  mature  plants.  In  the  two  latter  situations,  however,  it  does  not  do 
much  harm  and  probably  exists  mainly  as  a  saprophyte. 

A  boll  attacked  by  this  disease  shows  small  we't-looking  depressed  areas,  frequently 
with  reddish  margins.  These  areas  increase  in  size,  and  at  the  same  time  the  development 
of  that  part  of  the  boll  affected  is  arrested.  If  only  one  carpel  shows  signs  of  attack,  the 
others  will  continue  to  grow  and  the  boll  becomes  one-sided.  Usually,  the  whole  boll 
withers  and  dies  unopened  or  only  partially  opened. 

In  the  case  of  young  seedlings,  the  fungus  attacks  either  the  stem  or  the  cotyledons 
and  the  plant  soon  succumbs. 

.\nthracnose  is  generally  distributed  on  seed,  the  spores  being  carried  about  entangled 
in  the  lint  that  adheres  to  the  seed  coat.  Care  should  be  taken,  tluu-efore,  not  to  use  for 
sowing-seed  that  which  has  been  saved  from  an  infected  cro]). 

'  Shipley,  Cumbruhjr  Sutural  Jlisluri/,  Zmluyij,  pp.  ’220,  221. 


A  marine  pest 


Fungoid  pests 


246 


REI'OKT  ON  ECONOMIC  ENTOMOLOGY 


A  root  fungus 


A  rust  fungus 


Life-cycle  of  a 
rust  fungus 


Cotton  Boot  Kot 

A  fungus  attacking  the  roots  of  cotton  plants  has  been  noticed  on  farms  in  the  vicinity 
of  Khartoum.  It  appears  to  be  identical  with  the  cotton  root  rot  fungus  (provisionally 
identified  by  Pamrael  as  Ozom'uin  auricomum,  Link)  that  occurs  in  the  United  States. 

I  have  only  seen  this  disease  during  the  rainy  season  and  on  young  growing  cotton. 

The  first  signs  of  an  attack  of  root  rot  are  usually  noticeable  on  a  sunny  day  following 
a  downpour  of  rain.  Sometimes  isolated  plants,  at  other  times  whole  areas,  will  Hag  and 
wilt  as  though  from  want  of  water.  Within  three  days  these  plants  will  probably  be  dead. 
On  examination,  the  rootlets  and  the  hark  of  the  tap  root  will  be  found  to  be  quite  rotten, 
and  frequently  there  is  a  depressed  area  on  the  root  just  below  the  surface  of  the  soil. 

A  spell  of  dry  weather  usually  stops  the  spread  of  this  disease. 

F  revent  ions  and  remedies. — The  fungus  being  in  the  soil,  the  only  course  open  to  the 
farmer  is  to  starve  it  out  by  growing  on  the  infected  land  only  those  crops  which  are  not 
susceptible  to  its  attack.  Dura,  dura  shami,  wheat,  barley  and  other  cereal  crops  are  said 
to  be  immune. 

If  it  is  not  possible  to  completely  rid  the  soil  of  this  fungus,  cotton  should  bo  included 
in  the  rotation  not  oftener  than  once  in  three  or  four  years. 

Care  should  be  taken  to  keep  infected  land  free  from  weeds.  All  remains  of  a 
diseased  croj)  shoidd  be  burnt. 


I).\NG.\IL 

A  considerable  loss  to  the  wheat  cro])  is  occasioned  every  year  by  one  of  the  rust  fungi, 
probably  Fuccinia  gr/niiinis,  I’ers.,  the  black  or  sujniner  rust  of  wheat. 

The  native  name  for  this  pest  is  “  Dangail.” 

Fuccinia  (jraminis  is  a  well-known  pest  in  Britain,  North  America,  Australia  and  other 
wheat-growing  countries. 

The  symptoms  of  an  attack  are  as  follow ;  The  young  growing  crop,  on  becoming 
infected,  loses  its  healthy  green  appearance  and  becomes  yellowish.  If  the  leaves  and 
steins  are  examined,  small  elongated  orange-coloured  spots  bearing  a  fine  powder  will  be 
seen.  Later  on  in  the  season,  black  lines  appear,  especially  on  the  stems  and  leaf  sheaths. 
The  head  of  corn  is  small  and  the  grain  frequently  so  shrivelled  as  to  be  practically 
worthless. 

The  following  is  a  brief  outline  of  the  life-cycle  of  Fuccinia  (jraminis  as  it  occurs  in 
England. 

The  winter  is  passed  in  the  teleutospore  stage,  the  teleutospores  arising  from  the  black 
longitudinal  lines  seen  on  infected  straw.  These  teleutospores,  in  the  spring,  give  rise  to 
smaller  spores,  known  as  sporidia,  which  are  blown  about  by  the  wind  until  eventually  some 
alight  on  the  wild  barberry  (Berheris  vulgaris,  L.).  Here  they  germinate  and  give  rise  to 
yellow  patches  and,  later,  little  flask-shaped  depressions  on  the  upper  sides  of  the  leaves. 
Within  these  depressions  are  produced  conidia,  whose  functions  are  unknown.  Yellow 
patches  then  appear  on  the  under  sides  of  the  leaves,  and  these  give  rise  to  cups,  bearing 
lEcidiospores,  which  escape  in  July  to  attack  the  wheat.  Infection  takes  place  through  the 
stomata  only,  and  about  eight  days  later  orange-coloured  uredospores  are  formed,  which  are 
Ijorue  by  the  wind  from  plant  to  plant,  thus  rapidly  spreading  the  disease.  This  spread  by 
uredospores  continues  until  the  host  plant  has  reached  maturity,  when  the  thicker  walled 
teleutospores  are  produced,  as  being  better  suited  for  hibernation. 
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It  is  probable  that  in  this  country,  the  intermediate  host-plant  is  dispensed  with,  as  it 
has  been  proved  that  the  sporidia  from  teleutospores  are  capable  of  directly  infecting  wheat 
seedlings. 

Preventions  and  remedies. — The  only  course  that  can  be  recommended  is  the  cultivation 
of  rust-resistant  varieties  of  wheats.  In  other  wheat-growing  countries,  it  has  been  noticed 
that  certain  varieties  of  wheat  are  less  susceptible  to  rust  than  others,  and  by  selection  and 
crossing  varieties  have  been  jiroduced  which  are  almost,  if  not  cjuito,  immune  against  the 
disease.  This  might  bo  attempted  in  the  Sudan  in  districts  where  rust  is  prevalent,  while 
varieties  of  wheat,  known  to  bo  rust  resistant  in  other  countries,  might  also  be  given  a  trial. 


Smuts 

Dura  is  attacked  in  this  country  liy  several  species  of  smut  fungi. 

The  smuts  belong  to  the  family  Ihtilai/inacece  and  are  all  parasitic  on  the  higher  plants. 
They  are  especially  injurious  to  cereal  crops. 

The  following  is  a  rough  outline  of  the  life-cycle  of  one  of  the  cereal  smuts. 

The  fungus  passes  the  resting  period  in  the  form  of  chlamydospores.  These  are  usually 
sown  with  the  seed  and  both  germinate  at  about  the  same  time.  The  chlamydospores  give 
rise  to  conidia,  and  these  infect  the  young  seedling  plants,  infection  taking  place  in  the 
soil.  The  mycelium  of  the  fungus  spreads  throughout  the  tissues  of  its  host-plant,  but 
does  not  produce  any  malformation  until  the  head  begins  to  form.  It  then  attacks  the 
ovaries  of  the  flowers,  which  become  metamorphosed  into  sacs  filled  with  chlamydospores. 
On  the  sac  rupturing  these  chlamydospores  are  blown  about  by  the  wind  and  many  adhere 
to  healthy  grains.  If  this  grain  is  used  for  seed  in  the  following  season,  the  chlamydospores 
are  enabled  to  produce  conidia  and  infect  the  seedlings  in  the  manner  described  above. 

The  life-cycles  of  the  various  cereal  smuts  differ  in  detail. 

Preventions  and  remedies. — The  best  method  of  dealing  with  the  smut  fungi  is  to 
sterilise  the  seed  before  sowing,  and  thus  destroy  the  chlamydospores  before  they  have  had 
a  chance  to  infect  the  seedling. 

This  can  be  done  by  soaking  the  seed  in  a  solution  of  copper  sulphate  (1  lb.  copper 
sulphate  in  20  gallons  water)  for  a  period  of  from  twelve  to  sixteen  hours,  and  then  placing 
it  in  a  solution  of  milk  of  lime  (14  lb.  quicklime  in  20  gallons  water)  for  five  minutes.  The 
grain  should  be  spread  out  to  dry  before  sowing. 

This  method  has  been  found  to  be  effective  against  the  smuts  of  wheat,  rye  and  oats, 
and  should  prove  of  value  against  the  dura  smuts. 

Dura  plants  infested  by  a  smut  fungus  are  usually  conspicuous  by  their  relatively 
larger  size  when  compared  with  the  surrounding  healthy  plants.  It  should  be  practicable, 
therefore,  to  collect  by  hand  and  burn  the  diseased  heads  before  the  chlamydospores  have 
become  sufficiently  developed  to  be  carried  about  by  the  wind. 

II  ISCEL  LANEOUS 

Aspidoniorpha,  sjip. 

Plate  XXX.,  figs.  6,  8 

The  two  beetles  illustrated  on  Plate  XXX,  figs.  (1  and  8,  are  members  of  the  interesting 
grou})  Cassidides,  sub-family  Gri/ptostonies,  family  I'lirysomelidu'.  Aspidomm’piia  clilorolica, 
Oliv.,  was  sent  from  Uganda  by  Mr.  Dawe  ;  .1.  mutahilis  occurs  in  the  Sudd  region. 
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El) -HUGS 

Cunex  lectulart ns,  ijiuii.,  and  Cinn'x  rotundiitiiSj  big. 

Owing  to  the  part  they  play  in  the  transmission  of  the  disease  known  as  kala-azar, 
bed-lmgs  have  recently  sprung  into  considerable  prominence. 

The  only  species  that  has  lieen  found  in  the  Sudan  up  to  the  present  is  tret  atari, is 
(Fig.  53),  liut  for  purposes  of  comparison  the  Indian  bed-bug,  ('.  rotnadutns  (Fig.  54),  is  also 
here  illustrated. 


Bed-bugs  spend  most  of  their  time  hidden  in  cracks  in  bedsteads,  crevices  in  the  walls 
of  huts,  and  similar  places,  where  they  wait  until  a  suitable  host  presents  itself.  They  will 
feed  eijually  readily  liy  night  or  by  day,  and  are  not  particular  as  to  their  hosts,  although 
probably  man  is  preferred.  The  eggs — white,  flask-shaped  bodies — are  deposited  by  the 
females  in  their  hiding-places,  and  the  tiny  active  larval  are  ready  for  their  first  meal  of 
blood  shortly  after  their  escape  from  the  egg. 

The  two  species — F.  lectutarius  and  rutuitdiUtis — can  bo  readily  distinguished  Ijy 

the  shape  of  the  prothorax.  In  (t.  rotundatas  the  dorsal  surface  of  this  region  is  uniformly 
convex,  while  in  C.  lecftda.rius  tlie  lateral  edges  are  flat,  or  even,  in  some  oases,  slightly 
concave. 

A  paper,  in  which  these  two  bed-bugs  are  described  and  illustrated,  has  recently  been 
published  by  Capt.  W.  S.  Patton,  M.B.,  I.M.S.,  and  I  am  indebted  to  him  for  the 
specimen  from  which  the  above  figure  of  C.  rutandatns  was  taken. 


PLATE  XXXllI 


C.  M.  Beard 


1.  .Mucidits  sudanetisis,  n.  sp.  (  9  ) 

2.  Taniorhynchns  violaceus,  n.  sp.  (  9  ) 
Minieteculex  kiufftt,  n.  sp.  (  9  ) 


Small  illustrations  indicate  natural  sizes 
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List  and  Synoftic  '1'able  of  all  the  known  Sudanese  Sfecies 
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Fred.  V.  Theobald,  M.A. 
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College,  Wye. 


Note 

.\mongst  the  mosquitoes  taken  by  Mr.  H.  King  arc  six  new  species  and  a  variety  six  ne« 
wliich  may  possibly  be  a  distinct  form.  species 

The  new  species  include  a  handsome  Mncidita  which  comes  near  both  the  Mtiv/dtis 
iiLiwidus,  Karsch,  and  the  Mucidns  ufrivaniin,  Theobald,  and  a  Tandorhijnchiin  which  is  quite 
distinct  and  which  is  evidently  a  very  brilliant  species  when  alive,  with  metallic-violet 
and  purple  body. 

•V  new  genus,  Mimetecidex,  has  had  to  be  formed  for  one  species  (d/.  kiiuiii),  as  I  could 
not  satisfactorily  place  it  in  any  described  group  ;  the  male  being  very  marked  on  account 
of  the  unequal  hind  ungues,  a  character  not  known  in  any  other  male  in  this  family.  The 
Miniumijiu  (M.  circuiiitestacen)  is  quite  distinct  from  the  other  two  knowm  Sudanese  species ; 
from  the  series  of  it  collected  by  Mr.  King,  the  male  genitalia  of  this  genus  have  been  figured. 

Two  Uranotienia  have  been  taken,  but  they  are  so  closely  related  that  I  have  placed  one 
only  as  a  sub-species  of  the  other,  the  difference  mainly  being  one  of  colour ;  the  type  has  a 
pale-scaled  head,  the  sub-species  a  blue  head,  like  K.  cceruleocephala. 

A  salt-water  culex  is  also  new  {0.  salus)  and  Stegomyia  ai-genteopunctdta,  Theobald,  and  .\  sait-w 
Scutomyla  siigeiis,  Wiedemann,  are  recorded  for  the  first  time  in  this  region.  There  are  now 
forty-three  species  of  GuUcidcc  known  in  the  Sudan. 

Ihst  of  Sudanese  Oulicid/e' 

1.  A)i<iphi:Les  wellcoviei,  Theobald,  Kep.  Gord.  Coll.,  No.  1.,  p.  64  (1904),  and  No.  2, 

p.  67  (1906). 

2.  Myzomyia  fiinesta,  Giles,  Rep.  Gord.  Coll.,  No.  1,  p.  68  (1904),  and  No.  2,  p.  69  (1906). 

3.  Myzomyia  nili,  Theobald,  Rep.  Gord.  Coll.,  No.  1,  p.  66  (1904),  and  No.  2,  p.  68  (1906). 

4.  1‘yretophorus  costalis,  Loew,  Rep.  Gord.  Coll.,  No.  1,  p.  70  (1904). 

5.  MyzorhyncliMS  paludis,  Theobald,  Rep.  Gord.  Coll.,  No.  1,  p.  70  (1904),  and  No.  2, 

.  p.  69  (1906). 

6.  Gellia  pharcensis,  Theobald,  Rep.  Gord.  Coll.,  No.  1,  p.  70  (1904). 

7.  ('elUa  sqaamoaa,  Theobald,  Rep.  Gord.  Coll.,  No.  2,  p.  69  (1906). 

8.  Mucidus  (ifrica)uis,  Theobald,  Rep.  Gord.  Col!.,  No.  1,  p.  71  (1904). 

9.  Mncidiis  sudanenKis,  n.  sp..  Rep.  Gord.  Coll.,  No.  3. 

10.  Stegomyia  fasciata,  Fabricius,  Rep.  Gord.  Coll.,  No.  1,  p.  71  (1904). 


Thu  rufuruucus  given  here  arc  only  in  uouueutiuu  with  Ihu  Gordon  College  Reports. 


250 


NEW  MOSQUITOES  FKOM  THE  SUDAN 


11.  Stecjoviyia  argenteopunctata,  Theobald,  Rep.  Gord.  Coll.,  No.  3. 

12.  Sculomyia  sugens,  Wiedemann,  Rep.  Gord.  Coll.,  No.  3. 

13.  (^tuisistegoniyia  'imilineata,  Theobald,  Rep.  Gord.  Coll.,  No.  2,  p.  70  (1906). 

14.  Etorleptiomyia  iiiedioliiieafa,  Theobald,  Rep.  Gord.  Coll.,  No.  1,  p.  71  (1904). 

15.  Theohaldta  spathipalpls,  Rondani,  Rep.  Gord.  Coll.,  No.  1,  p.  73  (1904) ;  No.  2 

p.  71  (1906)  ;  and  No.  3,  p.  255  (1908). 

16.  -  Onle.c  htrsafipalpis,  Theobald,  Rep.  Gord.  Coll.,  No.  2,  p.  72  (1906). 

17.  .  Cidex  cHmiiiinsii,  Theobald,  Rep.  Gord.  Coll.,  No.  1,  p.  75  (1904). 

18.  -  Cule.c  pallidoa' phila ,  Theoliald,  Rep.  Gord.  Coll.,  No.  1,  p.  73  (1904),  and  Rep.  No.  2, 

p.  79  (1906). 

19.  -  Ijidex  {viriili.i)  i/in'djii,  lllanchard,  Rop.  Gord.  Coll.,  No.  1,  p.  73  (1904),  and  No.  2, 

p.  79  (1906). 

20.  •  Onle.r  iiruvf'i,  Theobald,  Rep.  Gord.  Coll.,  No.  2,  ]),  76  (1906). 

21.  Cnlex  rnbmiitiix,  Theobald,  Rep.  Gord.  Coll.,  No.  2,  p.  78  (1906). 

22.  Uulex  denkUm,  Theobald,  Rep.  Gord.  Coll.,  No.  1,  p).  75  (1904). 

23.  (<ulex  faUgans,  Wiedemann,  Rep.  Gord.  Coll.,  No.  1,  p.  76  (1904). 

24.  Cniex  salws.  n.  spi.,  Repi,  Gord.  Coll,,  No.  3,  pi.  256  (1908). 

25.  HanksieUa  Infeolateralis,  Theobald,  Rep.  Gord.  Coll.,  No.  2,  p.  74  (1906). 

26.  Minieteciilex  kingii,  n.  sp)..  Rep).  Gord.  Coll.,  No.  3,  p).  258  (1908). 

27.  Mansunid  titiiformis,  Theoliald,  Rep).  Gord.  Coll.,  No.  1,  pi.  76  (1904). 

28.  Maiisnnid  imijor,  Theobald,  Rep.  Gord.  Coll.,  No.  1,  p).  77  (1904). 

29.  Md)is(diid  tiigra,  Theobald,  Rep).  Gord.  Coll.,  No,  2,  p).  80  (1906). 

30.  Ta'iikirlii/iirliiiji  tidiax,  Theobald,  Rep).  Gord.  Coll.,  No.  1,  p).  78  (1904). 

31.  Tienidrhyuchds  tenax  var.  duicidipis,  Theobald,  Rep).  Gord.  Coll.,  No.  1,  pi,  99  (1904). 

32.  Timiorkydchds  violacens,  n.  sp..  Rep).  Gord.  Coll.,  No.  3,  p).  262  (1908). 

33.  Chrysdcnnopfs  {Tteuiorhynchds)  a-drites,  Theobald,  Rep).  Gord.  Coll.,  No.  1,  p),  77  (1904). 

34.  Oliri/cdCidwps  ('iieniorhynchns)  aniiefU.i,  Theobald,  Rep).  Gord.  Coll.,  No.  1,  p).  77  (1904). 

35.  Chry.'Kiconnps  (TieniorhyncJius)  cristatm:,  Theobald,  Rep),  Gord.  Coll.,  No.  1,  p).  78  (1904). 

36.  JEdpnm.yin.  tdinamimpeiiim,  Arribalzaga,  Rep).  Gord.  Coll.,  No.  2,  p).  82  (1906). 

37.  Mimnmyia  nmfnnnis,  Theobald,  Rep).  Gord.  Coll.,  No.  1,  p).  80  (1904). 

38.  Mimoinpid  c.ircumtesfaced,  n.  sp)..  Rep).  Gord.  Coll.,  No.  3,  p).  262  (190.S). 

39.  ^liinomyia  splnndens,  Theobald,  Rep).  Gord.  Coll.,  No.  1,  p).  81  (1904). 

40.  Unninkeniii  hd.lfouri,  Theobald,  Rep.  Gord.  Coll.,  No.  1,  p).  82  (1904),  and  No.  2, 

p.  82  (1906). 

41.  Ui'dyidticnld  cicnileocephdla,  Theobald,  Rep).  Gord.  Coll.,  No.  1,  p).  83  (1904). 

42.  Ihdnnticnid-  pdUiddcephala,  n.  sp)..  Rep.  Gord.  Coll.,  No.  3,  p).  266  (1908). 

43.  Urandfania  palliddr.ephdld  var.  ccrruleas,  n.  v.,  Rep.  Gord.  Coll.,  No.  3,  p).  266  (1908). 

44.  Genus  and  species  query.  Rep.  Gord.  Coll.,  No.  1,  p).  83  (1904). 


Synotsis  of  Sudanese  Cuek'.id.e 


<l  LEGS  UNBANDED 


A.  Pali'i  Long  in  $  and  ?  {Adupkeliuie) 


Three  piale  costal  spiots ;  pialpi  black  excepit  at  apex  ;  fringe  dark  excepit  at  lower 
branch  of  veins  4  and  5  ...  ...  ...  ...  ...  Myzomyia  nili,  Theob. 


art  LEGS  BANDED 


)3  LEGS  WITH  NAIUIOW  APICAL  BANDS 

Costa  with  three  large  and  two  small  pale  spots,  palpi  with  three  pale  bands 

Myzomyia  fimesta,  Giles 

Costa  black,  two  yellow  spiots  ...  ..  .  ...  Anopheles  weUcomei,  Theoh. 


jjfi  LEGS  BANDED  AND  SPOTTED 

Abdomen  with  lateral  scale-tufts  and  densely  scaly 
Black  and  silvery-white 
Brown  and  yellowish 

Abdomen  no  lateral  tufts,  abdomen  not  densely  scaly 
legs  with  last  THKBE  HIND  TAHSI  WHITE 


dellid.  sqiiddiiosa,  Theob. 
(lelliii  plidr<r)isis,  Theob. 
1’ yretnphorus  costdlis,  Loew 
Myzorhynchus  paludis,  Theob. 
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B.  Palpi  Long  in  Short  in  ?  (Cidicime) 

y  DENSELY  SCALY,  RAGGED  SPECIES 

Wing-fringe  with  five  pale  spots  ...  ...  ...  Mnddvs  africamis,  Theoh. 

Wing-fringe  with  eight  pale  spots  ...  ...  ..  ...  Mucidns  suda)iensis,  Theoh. 

yy  NOT  DENSELY  SCALY 

f)  ]\'ing  scales  twrnuil 
€  Wings  spotted 

Thorax  with  white  lines  ...  ..  ...  Tkeohaldia  sp<i.thipal2ns,  Hand. 

€€  W’ings  not  spotted 
£  Proboscis  banded 
Legs  apically  and  hasally  handed 

Abdomen  with  small  liasal  semi-circular  patches  and  basal  lateral  spots 

(■'idex  liirsidliiaLpis,  Theoh. 

Abdomen  with  broad  basal  white  hands  ...  ...  .  .  ...  Cide',e  saliis,  Theoh. 

t£  Proboscis  unhanded 
a  Legs  hasally  banded 

Thorax  with  six  silvery  spots  ..  ...  ...  ...  Scutumyia  suge7is,  \\Ted. 

Thorax  with  two  median  yellow  and  silvery  curved  lateral  lines 

Slegoitiyia  fasciafa,  Fab. 

Thorax  with  narrow  median  white  line  and  white  spots 

Qiiasistegomyia  miilineata,  Theoh. 

««  LEGS  UNB.ANDED 
/)  THORAX  ADORNED 

Black,  six  vvhite  thoracic  spots  ...  ...  ...  St egntnyia  argPMtp.opum.ctata,  Theoh. 

Thorax  golden-yellow-scaled  at  the  sides  . . .  Banksiella  lute<dafer(dts,  Theoh. 
Thorax  rich  reddish-brown  with  live  dull  yellowish  lines  ...  Mimeteuidex  khigii,  Theoh. 

fi(i  THORAX  UNADORNED 

£  Wing  scales  linear 
y  LARGE  SPECIES 

Abdomen  unhanded,  with  large  basal  lateral  pale  spots...  Gulex  cunitiiinsit,  Theoh. 
yy  SMALL  SPECIES 
C  ABDOMEN  UNBANDED 

Thorax  brown 

Pleurae  greenish  ...  ...  ...  ...  Cidex  guiarti,  Til.  (—utViiZis,  Theoh). 

Pleurae  grey  .  .  ...  ...  ...  ...  ...  ...  Gulex  neavei,  Theoh. 

Thorax  reddish-brown  ;  abdomen  with  apical  lateral  pale  spots 

Gtdex  ndiinotus,  Theoh. 

cS  ABDOMEN  BANDED 
€  UNGUES  OF  $  SIMPLE 

Head  scales  pale ;  traces  of  linear  thoracic  ornamentation  and  two  dark  ocellate  areas 

G^dex  palUdocephala,  Theob. 

Head  scales  darker  ;  no  ocellate  patches  ...  ...  ...  Gulex  fatigans,  Wied. 

ee  UNGUES  OP  ^  UNISERRATE  ...  ...  ...  ...  ...  Gule.c  deiitatus,  Theol). 

££  scales  'rather  broad  and  lotig 

II  Golden  yellow  and  purple  species 

Thorax  brown,  with  brown  and  creamy  scales  ;  abdomen  with  apical  dark  bands, 
legs  yellow,  apices  of  joints  dark  ...  ...  ...  Ghrysocouops  annettii,  Theob. 

Thorax  yellow;  abdomen  yellow,  last  three  tarsals  hhAck... Chrysoconops  aurites,  Theob. 
Thorax  black,  with  golden  scales,  legs  black  and  orange  with  dark  scale  tufts 

Ghi't/soconnps  cristaUis,  Theol). 

W!  DARK  SPECIES 

Abdomen  metallic- violet  ...  ...  ...  ...  Tcenioi-hyucdius  violaceus,  Theoh. 

Abdomen  lirown,  with  scattered  yellowish  scales,  last  two  segments  with  broad  posterior 
bands  of  orange-yellow  ;  thorax  half  pale  scaled  ...  Taniorhynchns  tenax,  Theob. 
As  above,  but  legs  spotted  ...  ...  ...  ...  ...  ...  var.  macaZtpes,  Theob. 


252 


NEW  MOSgUITOES  FROM  THE  SUDAN 


Mucidus 

sudanetisis 


Wi.Hif  scalea  ht.nje  (DuI  hciirt-skfiyal  ...  ...  ...  lunufid  luedio/uirdtUy  Theol). 

W'l/Hj  scdleb'  hroad  (tad  asi/)ibin(dric(td 

Thorax  brown,  with  chestuut-ln-ow'ii  ainl  golden  scales  in  centre,  pale  at  sides  ; 

legs  sj)otted  and  handed.  Lriujih,  4';V  ,5  mm.  ...  ilmisdidd  iniifuruu's,  Theoh. 
Thorax  with  golden-hi-own  scales  and  a  pale  silvery  area  before  scutellnm ;  first 
fork-cell  long.  IjotKjth,  (ro  mm.  ...  ...  ...  Miiiindiiiti  inajur,  Theoh. 

lilackish,  with  dark  In-own  and  golden  scales  forming  ornamentation.  Wings  deep 
brown  and  white  scales,  some  few  heart-shaped  ...  Mansimia  niyni,  Theoh. 

0.  r.\LI'I  SnoKT  IN  .\NI)  ¥  (3jdi)lie) 
a  WIX(i  HO.AI.KS  liliO.MJ  .VXU  .\SYiM.MKTUU'.\L 

Wings  ornamented,  legs  witli  scale  tufts  .  ...  .T']ile<i)iii/i<i  syna nnn ipf'tuid ,  Arri. 

(IK  WINC  S0.41,KS  N.YKKOWElt 

/)  Fark-cella  h/i/ij.  ^  proboscis  much  swollen 

Thorax  uniform,  shiny-brown  with  small  scattered  idack  scales 

M i)iiiiiiu/ia  Miu'fiiidnis,  Theoh. 

Thorax  dark  in  middle,  pale  testaceous  around  ...  ili,iii,diiii/id,  circd mtestaced,  Theoh. 
Thorax  apple-green  scaled  ...  ...  ...  ...  Minuunyid  .•<ph‘)idi'us,  Theoh. 

/5/)  Fiirk-celh  siiid.ll .  ^  proboscis  swollen  only  at  ti]) 

7  Thorax  with  a  white-scaled  lino  behind 

Head  ])al6  ...  ...  ..  ...  ...  I nii/dltriiid  pull iddcrjdiuld .  Theoh. 

Head  blue  and  creamy  rd nutccmd  pdllnlaceplidld  var.  (-(r/’n/cns,  Theoh. 

yy  Thorax  without  white  line 

Head  blue  ...  ...  ...  ..  . ..  U  i'dii(itieii,id  cutnilrdccpkald,  Theoh. 

Head  blue,  dark  in  middle  ...  ...  ...  ..  ...  lh-<iiiotteiiia  lid/foiii-i,  Theoh. 

(toiius,  Miicidd.'^,  Theobald 
“Mono,  Culicid.,"  1.,^).  2G8,  19(11 
Miwidiis  iindaiwitiiis,  u.  sp. 

Plates  XXXIll.,  tig.  1,  XXXIV.,  tig.  1,  XXXVII.,  fig.  ti,  and  XXXIX.,  tig.  1 

Thorax  yellowish-brown,  with  patches  of  shaggy  grey  scales.  Abdomen  bright 
ochreous  with  basal  medHn  and  lateral  white  shaggy  patches  ;  the  median  patches  being 
large  on  the  last  three  segments.  Legs  pale  ochreous  with  bands  of  dark-tipped  and  white 
outstanding  scales  ;  the  femora  with  a  white  band  towards  the  apex  and  one  at  the  tip  ; 
tibiae  with  white  basal,  median  and  apical  bands  ;  metatarsi  with  white  basal  and  median 
bands  ;  tarsi  with  white  basal  bauds.  Ungues  e(iual,  thick  and  serrated.  W'ings  with  eight 
paile  areas  to  the  fringe. 

'^-  -Ilead:  brown,  with  scattered  loose  white  scales  and  a  median  broad  line  of  twisted 
white  scales  ;  bright  ochreous  thin  upright  forked  scales  and  golden  hairs,  a  prominent 
border  of  narrow-curved  creamy  scales  around  the  eyes.  Anteunje  bright  ochreous,  the 
basal  segment  with  small  white  scales,  the  nodes  dusky  and  also  the  verticillate  hairs  ;  frons 
and  clypeus  bright  ochreous  ;  palpi  ochreous  with  large  scattered  loose  white  and  dusky-tipped 
scales,  apices  entirely^  white  scale<l ;  eyes  dark  and  metallic-brassy  :  proboscis  ochreous  with 
loose  dusky-tipped  scales,  except  at  the  apex,  where  they  are  snow-white. 

ThdTd.r  :  browinsh,  with  very  fine  narrow-curved  white  scales  in  front,  becoming  didl 
yellowish  behind  ;  a  small  median  patcli  of  white  twisted  scales  near  the  head  and  a  patch 
on  each  side  just  behind  it,  two  other  pairs  of  patches  further  liack  almost  continuous,  and  a 
dense  tuft  of  long  white  thin-stalked  scales  projecting  outwards  in  front  of  the  wings,  a  few 
forming  a  median  white  line,  more  in  number  where  it  reaches  the  sjiace  before  the  scutellum. 


3 


p  I 


PLATE  XXXIV 


1 


A 


4 


Wings  of  New  Culicid,« 


1.  Wing  of  Afuctdut  sudmifusis,  n.sp.  (9) 

2.  \Ving  of  Culex  sahts,  n.  sp.  (  9  ) 


Wing  of  Cttlrx  saius,  n.  sp.  (<5) 

I.  Wing  of  Mimeleculex  ii.  sp.  (  9  ) 
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which  has  white  scales  on  each  side  of  it  ;  some  very  small  w'hite  scales  forming  a  line  on 
each  side  behind  the  wings  ;  chfetcE  golden-brown,  paler  at  the  tips  ;  scutelluni  with  a 
tangled  mass  of  long  twisted  white  scales  and  long,  thin,  dense,  golden-brown  border-bristles ; 
metanotum  pale  brown  ;  pleuree  dark  brown  with  patches  of  pale  scales. 

Abdomen:  brownish,  covered  with  Hat,  loose,  bright  ochreous  scales,  each  segment  with 
a  basal  wdiite  median  patch  of  larger  scales,  somewhat  triangular  in  form,  and  an  outstanding 
basal  patch  of  long  white  scales  on  each  side,  broadly  spatulate  at  their  apex  with  very  thin 
stems  ;  on  the  fifth  and  sixth  segments  the  white  scales  are  more  abundant,  the  apical 
segment  mostly  ochreous  but  with  some  median  white  scales ;  there  are  also  some  flat 
dusky  scales  on  each  side  of  the  median  white  ones,  and  some  dusky-tipped  rather  out¬ 
standing  ones  behind,  especially  on  the  apex  of  the  fourth. 

Legs  :  ochreous  covered  with  dusky-tipped  and  white  scales,  the  former  being  ochreous 
at  their  base;  fore  femora  with  white  scales  at  the  apex  and  a  narrow  ring  of  white  near  it, 
tibiis  with  basal,  median,  and  apical  white  bands ;  metatarsi  and  tarsi  ochreous ;  mid  legs 
with  femora  the  same  and  the  tibiie  with  broader  white  hands  and  more  outstanding  dusky- 
tipped  scales ;  metatarsi  white  at  the  base  and  in  the  middle,  first  tarsal  with  a  basal  white 
band,  rest  unbanded ;  hind  legs  with  the  white  bands  still  more  pronounced  and  all  the  tarsi 
with  basal  white  bands  and  the  outstanding  dusky-tipped  scales  more  numerous  than  on  the 
mid  legs;  ungues  all  equal,  dark,  thick  and  uniserrated. 

Wings:  clothed  with  ochreous,  dusky-white  and  parti-coloured  scales,  the  last  two  mainly 
towards  the  base  of  the  wings  ;  the  first  submarginal  cell  very  much  longer,  but  scarcely 
narrower  than  the  second  posterior  cell,  its  base  almost  level  with  that  of  the  latter,  its  stem 
about  two-thirds  the  length  of  the  cell,  stem  of  the  second  posterior  longer  than  the  cell ; 
posterior  cross-vein  longer  than  the  mid  and  slightly  in  front  of  it ;  the  third  vein  close  to 
the  second  and  continued  to  the  base  of  the  wing  as  a  pseudo-vein  ;  a  distinct  pseudo-vein 
continued  from  the  upper  branch  of  the  fifth  to  the  base  of  the  wing,  and  a  distinct  2iseudo- 
vein  between  the  fifth  and  sixth  ending  at  the  tiji  of  the  fifth.  The  costal  and  first  long 
vein  mostly  ochreous  scaled,  the  latter  with  some  dark  scales  towards  the  tip  and  some  white 
and  jiarti-coloured  ones  at  the  base ;  the  ujiper  branch  of  the  second  ochreous  and  its  a^jical  half, 
the  rest  with  some  scattered  dark  scales,  the  third  and  fourth  the  same,  the  latter  with  white 
and  jrarti-coloured  scales  at  the  base  ;  the  up^ier  branch  of  the  fifth  densely  scaled  from  the 
cross-vein  with  dark  scales,  from  the  cross-vein  to  the  junction  with  the  lower  branch  and 
with  it  yellow  scaled,  anneal  half  of  stem  yellow  scaled,  rest  with  dark  jiarti-coloured  and  white 
scales ;  sixth  with  large,  dense,  mostly  dark  scales  on  the  anneal  half  ;  fringe  with  eight  jiale 
sjiots  sejiarated  by  seven  dark  s^iots  jilaced  at  the  tijis  of  the  fourth,  fifth,  and  sixth  veins 
and  two  further  back  ;  fringe  at  the  ajjex  yellowish,  a  dusky  2)atch  on  the  costa  near  the  tiji 
of  the  wing. 

Length  :  7  mm. 

Habitat  :  Ujiper  White  Nile.  Mr.  King  also  found  it  breeding  at  Sangikia  and  took  one 
at  Kodok  and  one  in  Khartoum,  which  had  p)robably  been  brought  down  in  a  boat. 

(Observations  :  Described  from  three  females  taken  by  Mr.  King,  who  jiointed  out  their 
difference  from  .17.  afriranns,  Theob.  The  s^Jecies  comes  near  it,  however,  and  also  ,17.  muculiis, 
Karsch.  From  the  former  it  may  be  told  by  the  eight  jiale  fringe  sjjots  and  hy  different  tibial 
banding,  which  is  black  on  the  basal  half,  white  on  the  ajiical  in  africanus,  whereas  this  s^iecies 
has  three  white  liands  ;  the  second  ];)osterior  cell  also  differs  in  having  a  longer  stem. 

From  ,1/.  mucidiis  it  differs  in  having  less  twisted  scales  on  the  thorax,  eight  instead  of 
seven  pale  fringe  spots,  and  by  the  2>resence  of  a  mid-tibial  band,  and  in  the  unhanded 
fore  tarsi. 


PLATE  XXXV 


C.  M  Be&rd 


Saiiomyia  sugens,  W'xsd. 

Sttgomyia  argenteopitnctata,  Thcob.  (  ^  ) 

Head  and  rhorax  of  Uranotania  ctrruicocephaia,  Thcob. 
Head  and  thorax  of  f/.  bal/ouri,  Theob. 


.“i.  Head  and  thorax  of  U.  pallidoctphala,  n.  sp. 

■I.  Head  and  thorax  of  U.  pallidoctphala,  v.  ccerulats,  n.  v  .  n.  sp.  (  ^  ) 
7.  Culex  sains,  n.  sp,  (  ^  ) 

K.  Mimomyia  circumtfstacta,  n.  sp.  (  ^  ) 


Sntali  illustrafions  indicate  natural  sizes 
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Genus,  Stagomyia,  Theobald 
“Mono.  Gulioid,,”  1.,  ]).  283  (1901) 

Hf/>.goniyia  argenteopiincfata,  Theobald 
“Mono.  Culicid.,’’  1.,  p.  316  (1901),  Theobald 
Plate  XXXV.,  fig.  2 

single  female  sent  by  Mr.  King  from  the  Sobat  River  at  Nasser. 

It  can  at  once  be  told  from  the  other  black-and-white  mosquito  with  spotted  thorax  by 
the  unhanded  legs. 

The  thorax  has  two  pairs  of  brilliant  silvery-white  spots  and  another  pair  placed  more 
laterally  ;  the  abdomen  of  the  female  unhanded,  but  with  basal  white  lateral  spots,  which  in 
the  male  meet  to  form  almost  complete  basal  hands. 

The  uniserrated  fore  and  mid  ungues  have  very  small  teeth. 

This  species  has  so  far  only  been  recorded  from  Mashonaland. 

Genus,  Hcuiomyia,  Theobald 

The  Entomologiist,  p.  77  (1904);  “Mono.  Culicid.,”  IV.,  p.  196  (1907) 

Scutomyia  siiyens,  Wiedemann  (Plate  XXXV.,  lig.  1) 

Htegomyia  sngens,  Wiedemann 
Ciilex  sugens,  Wiedemann  (1828) 

(hdex  vMiitiis,  Bigot  (1861) 

“Auss.  Zweifiiig.  Ins.”  I.  545,  4  (1828),  Wiedemann;  Ann.  Ent.  Hoc.  <le  France,  s.  4,  t.  1 
(1861),  Bigot;  “  Mono.  Culicid.,”  I.,  p.  300  (1901),  and  IV.,  p.  199  (1907),  Theobald. 

single  large  $  taken  by  Mr.  King  in  February,  1908,  on  hills  to  the  east  of  Erkowit. 

It  may  he  pointed  out  here  that  in  quite  fresh  specimens  there  are  six  white  thoracic 
spots,  not  four,  as  I  mentioned  in  Vol.  1  of  my  Monograph.  I  have  since  re-examined  Bigot’s 
type  and  find  that  there  are  just  a  few  scales  remaining,  showing  the  position  of  the  third 
pair  of  spots  so  clearly  seen  in  the  Sudanese  specimen  and  those  recently  sent  me  from  the 
Transvaal. 

The  scutellum  is  clothed  with  only  fiat  scales  and  they  are  mainly  silvery-white,  hut 
some  specimens  may  show  a  few  dusky  or  ochreous  scales  in  the  middle  of  the  mid  lobe. 

The  ungues  of  the  hind  legs  are  uniserrate,  like  the  fore  and  mid. 

There  is  considerable  variation  in  the  abdomen ;  some  specimens  show  very  marked 
lateral  white  spots  as  well  as  the  basal  hands,  others  not  at  all.  There  may  also  he  numerous 
white  scales  on  the  sides  of  the  thorax  and  in  front  of  the  scutellum. 

The  distribution  is  so  far  known  to  he  as  follows  :  Transvaal,  very  common  ;  Uganda ; 
Gambia;  Free  Town;  Sierra  Leone;  Mashonaland;  Aden;  Nubia;  India;  Corsica;  as 
well  as  the  Sudan. 

Genus,  TheohaJdia,  Neveu-Lemaire 

Comp.  Uend.  d.  Sc.  d.  1.  Soc.  Biol.,  29  Nov.  (1902),  Neveu-Lemaire;  “’Mono.  Culicid.,” 
IIP,  p.  148  (1903),  Theobald  ;  “  Les  Moustiques,”  p.  390  (1905),  Blanchard. 

Theotmldia  spathipaJpis,  Rondani 
Ciile.r.  spathipaJpis,  Rondani  (1886) 

ThenJtaldinelJa  spathipalpis,  Rondani 
thilex  longearenlatas,  Macquart  (1838) 

“  Dipt.  Ital.  Prodo.”  I.  (1886)  ;  “  Mono.  Culicid.,”  I.,  p.  339  (1901) ;  IIP,  p.  154  (1903)  ; 
IV.,  p.  275  (1907);  First  Report,  Gord.  Coll.  Wellcome  Laboratories,  p.  73  (1904);  Second 
Report,  p.  71  (1906)  ;  “Dipt.  Exot.,”  I.  34  (1838),  Macquart, 
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This  large  mosquito  has  been  sent  hy  Mr.  King  from  Erkowit,  where  any  numher  of  tliem 
were  seen  in  Eehruary. 

It  is  [U'ol.iably  widely  distril)utud  over  Africa  as  well  as  Southern  Europe  and  various 
(.)ceanic  Islands,  as  iNIadeira,  Teneriffe,  Santa  C'.ru/,,  St.  Michael’s,  Azores,  and  the 
Mediterranean  Islands.  In  -Vfriea  it  has  now  la;en  recorded  from  Egypt,  the  Sudan,  the 
Transvaal,  the  Gape,  and  Algeria. 

It  has  also  been  recorded  from  Naini  Tal,  India. 

I  feel  almost  certain  that  Macquart’s  ('nh-.n  lmi)/eiu-e()liU}i>!,  from  Madeira,  is  the  same 
species ;  if  so,  Rondani’s  name  must  sink  as  a  synonym. 

Genus,  Gulex,  Liiine 

Linn.  “  Syst.  Nat.”  (1735)  ;  “  Mono.  Culicid.,”  I.,  p.  320  (1901),  Theobald 

Gtdex  saliis,  n.  sp. 

riates  XXXIY.,  figs.  2,  3,  XXXV.,  fig.  7,  XXXVII.,  fig.  3,  XXXVIII.,  fig.  2, 
XXXIX.,  fig.  2,  and  XL.,  fig.  1 

Thorax  deep  brown,  clothed  with  rather  scanty  pale  dull  creamy  scales,  somewhat 
brighter  in  places  ;  pleur®  clear  white.  Head  with  similar  scales  to  the  thorax  ;  proboscis 
black  with  a  prominent  whitish  median  band.  .4bdomen  deep  hlackish-hrown  with  broad 
Inasal  white  hands  with  dark  scales  here  and  there,  giving  a  mottled  appearance.  Legs  with 
narrow  apical  and  basal  pale  handing. 

$ — Head:  deep  brown  with  narrow-curved  pale  creamy  scales  ;  fiat  creamy  lateral  ones 
and  six  short  pale  bristles  projecting  forward  ;  antennae  black,  basal  lobes  deeiJ  hlackish- 
hrown  ;  clypeus  black  ;  proboscis  black  with  a  broad  pale  creamy-white  to  white  median 
band  ;  eyes  silvery. 

Thorax  :  deep  brown  with  rather  scanty  pale  dull  creamy  scales,  somewhat  darker  in  two 
patches  in  front,  and  paler  in  front  of  the  roots  of  the  wings  ;  chacta^  apparently  scanty, 
deej)  brown  ;  scutellum  Ijrown  with  narrow  pale  scales  and  six  lirown  j)osterior  border 
l)ristles  to  the  mid  lobe;  metanotum  brown  with  grey  reflections:  pleura'  jiallid  greyish- 
white,  somewhat  pellucid,  with  some  pale  creamy  scales. 

Ahdaineii :  deej)  Idackish-brown  with  broad  l)asal  wliite-scaled  bands  which  just  extend 
on  to  the  apices  of  the  preceding  segments  and  which  have  a  few  dark  scales  scattered  over 
them  ;  the  first  segment  pale  brown  with  a  few  dark  scales  and  fine  silk-like  pale  hairs  ; 
posterior  border-bristles  pale  ;  last  segment  mostly  pale-scaled  ;  venter  with  still  broader 
pale  Ijasal  bands  and  even  white  scales  dotted  over  the  narrow  dark  apices. 

Leijs  :  brown,  pale  at  their  base,  cox®  almost  silvery-white  ;  a  pale  knee  spot  and  a  few 
paler  scales  on  the  femora ;  apex  of  tibiae  pale  and  base  of  metatarsi  in  the  hind  legs,  a  trace 
in  the  mid.  none  in  the  fore  ;  narrow  pale  bands  to  some  of  the  tarsal  joints,  involving  both 
sides  of  the  joints,  most  prominent  on  the  hind  legs  ;  ungues  equal  and  simple. 

HV/n/.'.- .-  with  dense  scales  on  the  branches  of  the  second  and  fourth  veins  and  third  and 
apices  of  the  other,  rather  broader  than  in  G/drx  (sen.  st.),  fork-cells  moderately  long;  the 
first  sub-marginal  longer  and  slightly  narrower  than  the  second  posterior  cell ;  its  base  very 
slightly  nearer  the  base  of  the  wing  than  that  of  the  second  postei-ior  cell,  its  stem  a  little 
less  than  half  the  length  of  the  cell ;  stem  of  the  second  posterior  considerably  less  than  half 
the  length  of  the  cell  ;  posterior  cross-vein  more  than  three  times  its  own  length  distant 
from  the  mid. 

Leiu/th  :  4'5-5  mm. 

^ — Pidpi :  longer  than  the  jiroboscis  by  nearly  the  whole  of  the  apical  segment;  acu¬ 
minate,  last  two  segments  of  nearly  e<pial  length,  the  apical  slightly  the  longer;  hair-tufts 
scanty  and  short,  dark;  a  laisal  pale  hand  to  both  the  last  segments;  the  antepenultimate 


PLATE  XXXVI 
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WING55  OF  New  CuL!C1Dv€ 


1.  Wing  of  Ta>norhynchtts  violacfus,  n.  sp.  (9) 

2,  Wing  of  Tffinorhyuchus  ‘violneeus,  n.  sp.  ((5) 


3.  Wing  of  VrauoUfHin  paHidoftphala,  n.  sp.  (9) 
■1.  Wing  of  Craiiotifitiii  sitnilis,  n.  sp.  (9) 
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Mimctci  ulcx 
kin^ii 


with  two  broad  pale  bands ;  proljoscis  broadly  pale-banded,  a  group  of  long  fine  hairs  below 
in  the  middle  and  another  at  the  base.  Wings  with  the  fork-cells  short,  the  first  sub- 
marginal  longer  and  much  narrower  than  the  second  posterior,  which  is  conically  triangular 
in  form  ;  stem  of  the  first  fork-cell  nearly  two  thirds  the  length  of  the  cell ;  stem  of  the 
secoml  fork-cell  also  nearly  two  thirds  the  length  of  the  cell ;  posterior  cross-vein  more  than 
twice  its  own  length  distant  from  the  mid. 

(lenitalia,  with  the  claspers,  rather  broad  and  sickle-shaped. 

Linigth :  d'S  to  5  mm. 

/fahitnf :  Port  Sudan  (Dr.  Crispin). 

< Hisernatiniis :  Described  from  two  pinned  females  and  micro-preparations  of  the  male. 
It  is  a  very  distinct  sjjecies  coming  in  the  nifieiix  group,  easily  told  by  the  broad  basal 
abdominal  white  l)ands  with  a  few  scattered  black  scales  on  them,  the  whitish  pleura;  and 
banded  proboscis  and  Idack  antennae. 

The  somewhat  broad  lateral  vein  scales  of  this  and  the  allied  species,  such  as  xitieiis, 
vishnni,  annuli rostriii,  aUn,  etc.,  and  their  general  uniform  appearance  and  banded  proboscis, 
make  it  probable  that  they  should  be  placed  in  a  genus  to  themselves.  Oide.i:  sahi.'<  has  only 
been  taken  at  Port  Sudan  in  one  place,  namely,  a  tub  sunk  in  a  salt-water  pool. 

Genus,  Mimefe.cidex,  nov.  gen. 

Closely  related  to  ('ulex  and  Bank.iieda ,  but  differs  from  the  former  in  the  longer  jjalpi 
of  the  female,  and  by  having  scales  on  the  basal  and  second  antennal  segments,  and  from 
both  in  the  male  by  having  the  palpi  rather  enlarged  apically  and  with  dense  hair-tufts,  and 
comi)osed  of  three  segments,  there  being  only  two  in  BaiiksieUa,  and  also  by  the  male  hind 
ungues  being  unequal. 

Head  clothed  with  narrow-curved  and  upright  forked  scales  and  flat  lateral  ones, 
broader  in  ^  than  ^  ;  palpi  moderately  long  in  female,  long  in  male,  the  two  apical  segments 
rather  enlarged,  tip  blunt,  hair- tufts  moderate  size;  two  basal  segments  of  the  antennae  with 
small  scales.  Thorax  with  very  narrow-curved  scales,  prescutellar  space  scaly  ;  scutellum 
with  narrow-curved  scales.  Ungues  of  male  all  unequal. 

A  single  species  only  so  far  known. 

ifiiiiefecide.i-:  kini/ii,  n.  sp. 

Plates  XXXIII.,  fig.  .3,  XXXIV.,  fig.  4,  and  XXXIX.,  fig.  4 

Thorax  rich  reddish-brown  with  five  dull  yellowish  lines,  the  outermost  one  shortest. 
.\bdomen  blackish-brown  with  basal  creamy  bands  and  an  irregular  creamy  median  line, 
widest  on  the  posterior  segments,  giving  the  appearance  of  two  quadrangular  dark  spots  on 
each  segment.  Legs  ochreous,  darkened  above  and  at  the  tips.  Wings  with  a  yellowish 
tinge  and  with  yellow  and  dark  scales  on  the  costa  and  first  long  vein. 

$ — Head  :  deep  brown  with  narrow-curved  creamy  yellow  scales,  slightly  smaller  and 
narrower  and  brighter  just  in  front,  thin,  black,  upright  forked  scales  behind,  long  dark 
ch;etie  projecting  towards  the  middle  line  and  some  golden  ones  in  front,  placed  on  the 
median  area.  Eyes  copiiery.  Antennae  with  bright  testaceous  basal  segment,  also  the  next 
three,  gradually  becoming  deep  brown,  small  black  scales  on  the  basal  and  second  segment  ; 
verticillate  hairs  rather  long,  dark  ;  internodal  hairs  short,  pale.  Proboscis  ochreous,  dark 
scaled  at  the  tip.  Palpi  ochreous,  clothed  with  dark  scales,  through  which  the  pale 
colour  shows. 

Thara.fi:  deep-purjjlish  brown,  clothed  with  scanty,  small,  almost  hair-like,  curved  yellow 
and  rich  brown  scales,  the  former  arranged  in  broad  lines,  one  median,  extending  to  the 
prescutellar  space,  which  is  scaly,  then  one  on  each  side  extending  nearly  back  to  the  scutellum. 
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New  CuLtciDiE 


I  .  Wtin;  oi  Mimotnyia  ciritttnlcstQiea.  n.sp.  ( (J  ) 
2.  Win;;  of  Mimotnyia  cirntmUslnaa,  n.  si>.  (9) 
M.ilv  u«nitnlia  of  Cultx  salus.  n.  sp. 


i.  Male  ;;cnilalia  of  .l/t>/if>tt;ytij  tirfu>nti-%laffa.  n.  sp. 
h.  Male  genitalia  of  Ttfuiorhytultus  n.  sp. 

*».  Fore  foot  of  Muiiiius  iuiinttfusn,  ii.  Sp.  (9) 
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and  anotlier  below  running  from  the  base  of  the  wings  forward  for  a  short  distance,  looking 
somewhat  paler  than  the  others  in  certain  lights ;  the  median  and  lateral  lines  of  chtetae 
dark  in  front,  becoming  golden,  longer  and  denser  behind,  the  median  row  ceasing  before  the 
scntellnm  ;  scntellnm  paler  than  the  mesothorax,  with  narrow-cnrved  pale  scales  and  border- 
bristles  either  dark  or  golden  according  to  the  light  ;  metanotum  brown,  with  grey  reflections 
at  the  sides  and  apex.  Pleurae  dark,  with  one  longish  area  of  broadish  pale  scales  passing 
down  to  the  base  of  the  first  pair  of  legs,  a  smaller  pale-scaled  area  behind. 

.1  hdomen  :  with  the  basal  segment,  pale  ochreons,  with  very  pale  scales  and  one  or  two 
scattered  dark  ones  ;  the  second,  third,  fourth  and  fifth  segments  with  broad  basal  pale-scaled 
areas  and  a  bi’oad  median  area  of  pale  scales,  separating  the  dark-scaled  lateral  areas,  the 
sixth  with  still  wider  basal  and  median  pale  areas,  and  the  seventh  with  a  broad  median  pale 
area  and  a  narrow’  black  line  on  each  side;  posterior  border-bristles  thin  and  pale,  and  there 
are  also  thin  lateral  bristles ;  a  paler-scaled  lateral  line  runs  the  whole  length  of  the  body 
w’ith  traces  of  darker  scaled  patches  below  ;  venter  pale. 

Legs :  with  ochreons  scales  and  a  few  scattered  dark  ones,  tarsi  mostly  dark-scaled  :  all 
the  parts  paler  below,  traces  of  pale  knee  spots  ;  femora,  tibiie  and  metatarsi  with  short 
bristles,  pale  in  some  lights,  dark  in  others ;  hind  tibia;  longer  than  the  hind  metatarsi ; 
ungues  all  equal  and  uuiserrate. 

;  with  faint  yellowish  tinge :  the  costa  with  yellow’  scales  and  the  base  of  the  first 
long  vein  with  some  yellow  scales,  rest  mostly  dark,  in  certain  lights  the  lateral  scales  of  tlie 
second  and  fourth  veins  are  pale  ;  fork-cells  of  nioderate  length,  the  first  sub-marginal  longer 
and  narrower  than  the  second  posterior,  its  base  very  slightly  nearer  the  base  of  the  wing 
than  that  of  the  second  jjosterior,  its  stem  a  little  more  than  half  the  length  of  the  cell  ; 
stem  of  the  second  posterior  about  as  long  as  the  cell ;  posterior  cross-vein  about  its  own 
length  distant  from  the  mid,  which  is  the  same  size. 

Length  :  5  mm. 

$ — Thorax  :  as  in  the  but  the  median  pale  line  has  a  fine  dark  central  line. 

Head :  W’ith  rather  larger  grey  scales  showing  ochreons  colours  in  some  lights,  and  a 
median  bare  line ;  upright  fork-scales  dark  at  the  back,  brow’n  in  front ;  some  long,  straight, 
dark  duet®,  paler  in  median  region.  Antenme  with  flaxen  j)lume-hairs,  apical  segments 
long,  dark,  not  plumose  ;  palpi  long,  the  two  apical  segments  of  about  equal  length,  thick  ; 
the  apical  one  rather  narrow  towards  the  tip,  which  is  blunt,  ochreons  basally,  dusky  tow’ards 
the  tips,  hair-tufts  flaxen  and  brown,  of  moderate  size,  apex  of  the  antepenultimate  segment 
dark-scaled,  the  penultimate  with  creamy  scales  on  one  portion. 

Abdomen:  much  as  in  the  $  but  W’ith  more  scattered  pale  scales,  hairs  brownish.  Legs 
darker  than  in  the  the  femora  show’  a  more  distinct  pale  line  ;  fore  ungues  unequal,  both 
uniserrate  ;  mid  unequal,  both  uniserrate  ;  hind  unequal,  but  simple.  Wings  with  the  first, 
third  and  fourth  long  veins  dark-scaled,  the  costa  w’ith  many  yellow’ish  scales;  fork-cells 
short ;  first  sub-marginal  longer  and  narrow’er  than  the  second  posterior,  their  bases  nearly 
level,  stem  of  the  foi’iner,  not  quite  as  long  as  the  cell  of  the  latter,  longer ;  jiosterior  cross¬ 
vein  longer  than  the  mid  and  more  than  its  own  length  distant  from  it. 

Length  :  5  mm. 

Habitat:  Uplier  White  Nile,  taken  and  found  breeding  at  Taufikia.  (H.  King.) 

Observations :  Described  from  a  perfect  female  and  tw’o  males.  It  is  a  very  marked 
species,  easily  told  by  the  thoracic  adornment.  It  is  very  variable  in  colour  according  to  the 
light,  but  has  a  general  yellowish-brown  hue.  The  male  ungues  are  very  marked ;  it  is 
the  only  mosquito  1  have  seen  in  w’hich  the  hind  pair  are  unequal,  and  this  and  the  palpi 
and  w’ing  scale  structure  excludes  it  from  any  previously  described  genus. 


PLATE  XXXVIII 
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Heads  of  New  CuLiciOyC 


1 .  Head  aucl  moutli  parts  of  Tceniorliyxchus  -violaceus,  n.  sp.  (  ^  ) 
'i.  Proboscis  and  palpi  of  Cictix  sains,  u.  sp.  (  (5  ) 


Head  ijl  Mintoniyia  lircnnttfstacea,  n.  sp.  (  (J) 
Head  of  Mitnomyia  circtt>iitestacca,  ii.  -sp.  (  9  ) 
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(lunus,  'L'uintorhiiuchmt,  AiTibiilzagii-Theohald 


“  ]\Iono.  Culiciil.,''  II.,  p.  1901 


Tauio- 

rliynchus 

violaccus 


TcVnidrlti/Hcfiiis  rit>hu-riis^  ii.  sp. 

Plates  XXXIII.,  fig.  2,  XXXVI.,  figs.  I,  2,  XXXVII.,  tig.  o,  XXXVIII.,  tig.  1, 
XXXIX.,  lig.  :J,  and  XL.,  lig.  2 


Thora.K  black  with  pale  creamy  scales  in  front,  with  faint  greenish  reflections. 
Abdomen  metallic-violet,  with  small  basal  lateral  creamy  spots.  Legs,  unhanded  violet, 
paler  at  base. 

<1^ — Hcml :  shiny  black,  with  narrow-curved  scales,  of  a  pale  creamy  colour  with  a  faint 
tinge  of  pale  green  in  some  lights ;  long  upright  black  forked  scales  and  flat  pale  lateral  ones  ; 
antemue  Idack,  liasal  segment  globose,  shiny,  with  a  few  curved  hairs;  palpi  ratlier  long, 
dark-scaled ;  proboscis  dark,  with  violet  retlections. 

Thorax:  shiny  black,  with  long  narrow-curved  scales,  the  front  half  with  scales  of  a 
pale  creamy  colour,  showing  pale  green  in  some  lights,  the  posterior  half  with  bronzy  scales, 
except  just  in  front  of  the  bare  space  before  the  scutellum  ;  chaitaj  long  and  black,  especially 
over  the  liase  of  the  wings ;  scutellum  pale,  with  narrow-curved  pale  scales  and  black  border- 
bristles,  four  largo  ones  to  the  mid  lobe  and  several  very  small  ones  ;  pleurae  with  patches 
of  pale  scales;  metanotum  deep  brown. 

Abdomen  :  clothed  wntli  metallic-violet  scales,  the  first  segment  with  dusky  scales  and 
long  brown  fine  hairs,  the  second  and  following  segments  with  small  basal  lateral  creamy 
spots  ;  posterior  border-bristles  brown,  lateral  ones  pale  golden  to  brown  ;  venter  dusky. 

Ltajs :  uniformly  metallic-violet ;  femora  testaceous  at  the  base  and  below  ;  spines  on 
the  femora,  tibiae  and  metatarsi  thick  and  black  ;  ungues  dark,  equal  and  simple. 

with  typical  Tu-niorlii/nclin^:  scales  dark;  the  first  sub-marginal  cell  longer,  but 
no  narrower  than  the  second  posterior  cell,  their  bases  about  level ;  stem  of  the  first 
sub-marginal  cell  less  than  one  half  the  length  of  the  cell ;  stem  of  the  second  posterior  not 
quite  one  third  the  length  of  the  cell,  posterior  cross-vein  about  twice  its  own  length 
distant  from  the  nnd  ;  halteres  with  pale  stem  and  fuscous  knob. 

Length  :  5  mm. 

^ — I'aljii:  longer  than  the  proboscis,  deep  violet  black,  with  black  hair-tufts  with  violet 
reflections,  apical  segment  shorter  than  the  penultimate;  anteniuB  with  dark  plume  hairs. 
Fore  ungues  uneijual,  the  larger  biserrate,  the  smaller  simple ;  mid  unequal,  the  large 
biserrate,  the  smaller  simple  ;  hind  equal  and  simple. 

The  claspers  of  the  genitalia  are  of  peculiar  form  (Plate  XXXVII.,  fig.  5). 

Il7»(/s;  with  rather  short  fork-cells,  first  sub-marginal  longer  and  narrower  than  the 
second  posterior,  its  stem  more  than  half  the  length  of  the  cell ;  stem  of  the  second  posterior 
cell  not  (piite  as  long  as  the  cell ;  posterior  cross-vein  not  quite  twice  its  own  length  distant 
from  the  mid  cross-vein. 

Length  :  5-5  mm. 

Habitat :  Upper  White  Nile,  taken  at  Taufikia  and  Kodok.  (H.  King.) 

( tbserrations  :  Described  from  two  ^s  and  one  The  bright  thoracic  adornment  and 
the  brilliant  violet  abdomen  at  once  enables  the  recognition  of  this  species.  The  male 
claspers  are  very  marked. 
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Wing  Scales  of  New  Culicid/E 


1.  Wing  scales  of  !»•  sp.  (?) 

2.  Wing  scales  of  Cuie.\  su/ns,  n.  sp.  (?) 


Wing  scales  of  Tieniorhyttchus  violaceus.  n.  sp.  (?) 
4,  Wing  scales  of  n.  sp-  (?) 
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Genus,  Mimonujia,  Theobald 
“  Mono.  Culicid.,”  III.,  p.  30-1,  1903 
Mimotnyia  circumtestacea,  n.  sp. 

Plates  XXXY.,  tig.  8,  XXXVII.,  tigs.  1,  2,  4,  XXXVIII.,  tigs.  3,  1,  and  XL.,  tig.  I 

Head :  dark  brown ;  thorax,  dark  brown  in  the  middle,  with  a  pale  yellowish  testaceous 
border  surrounding  it  at  the  sides  and  front,  and  to  some  extent  behind.  Abdomen  brown, 
with  traces  of  pale  spots  at  the  sides  near  base  of  segments,  most  prominent  on  basal 
segments.  Legs  brown.  Fork-cells  of  female  wings  about  same  length  and  width,  the 
stems  not  quite  as  long  as  the  cells. 

$ — Jlead ;  deeji  brown,  clothed  with  deep  ochreous  brown  flat  scales  and  some  deep 
brown  cba3tie,  the  scales  are  ochreous  in  some  lights,  two  long  ones  between  the  eyes ; 
antennte  pilose  very  long  and  thin,  and  deep  brown,  including  the  basal  segment ;  second 
segment  of  antennai  very  long,  as  in  ! leinocei-ites ;  proboscis  deep  brown,  hairy,  darkest  at 
the  slightly  swollen  apex,  not  quite  as  long  as  the  antennae ;  clypeus,  deei^  brown  ;  palpi, 
very  small  brown  scales,  with  traces  of  ochreous  reflections  towards  the  tips. 

Thorax :  deep  shiny  brown  in  the  middle,  with  a  broad  pale  j^ellowish  testaceous  border 
around  the  sides  and  in  front,  with  scattered  small  bronzy  to  brown  scales  on  the  dark  area, 
pale  ones  on  the  light  border;  pale  chaetse  on  the  pale  area,  dark  on  the  central  area, 
particularly  over  the  roots  of  the  wings  ;  prothoracic  lobes  pale  ;  scutellum  deep  brown,  with 
narrow-curved  small  scales,  live  black  chaeta;  to  the  mid  lobe  on  the  posterior  border  and 
dark  ones  on  the  lateral  lobes ;  metanotum  dark  brown  ;  pleurae  same  pale  colour  as  the 
border  of  thorax. 

Abdovieu :  deep  brown,  with  some  pale  dull  creamy  scales  at  the  sides,  forming  more  or 
less  irregular  basal  patches,  most  pronounced  on  the  second  and  third  segments ;  border- 
bristles  and  other  hairs  very  line,  pale  brown  to  golden  brown. 

Leys :  unhanded,  clothed  with  brown  scales,  showing  dull  ochreous  and  bronzy 
rehections ;  ungues  small,  equal  and  simple;  cluetie  deep  brown,  rather  thick. 

Wings  :  with  large  scales  on  the  apices  of  the  veins  ;  fork-cells  moderately  long ;  the  first 
sub-marginal  about  the  same  length  and  width  as  the  second  posterior,  its  base  very  slightly 
nearer  the  apex  of  the  wing  than  that  of  the  latter ;  stem  of  the  first  fork-cell  not  quite  as 
long  as  the  cell ;  stem  of  the  second  fork-cell  also  not  quite  as  long  as  the  cell ; 
supernumerary  and  posterior  cross- veins  very  slightly  longer  than  the  mid  cross-vein,  the 
latter  about  one  and  a  half  times  its  own  length  distant  from  the  mid ;  sixth  long  vein 
abruptly  curved  round  to  the  border  ;  halteres  with  pale  stem  and  fuscous  knob. 

Length:  3mm. 

$ — Head :  brown  with  brown  flat  scales,  showing  dull  ochreous  reflections  and  with  dull 
yellowish  upright  forked  scales  behind.  Antenme  plumose,  plume  hairs  deej)  rich  brown, 
basal  segment  black,  internodes  pale  ;  proboscis  deejj  brown,  slightly  ochreous  at  the  base  ; 
lahellae  pale,  much  swollen  along  the  apical  two-thirds  ;  hairy  ;  palpi  thin,  brown,  about 
two  thirds  the  length  of  the  proboscis. 

Thorax:  as  in  Abdomen  with  the  basal  lateral  spots  more  pronounced  than 
in  the  $  ;  pale  ochreous  ventrally  and  with  pale  hairs. 

Legs :  uniformly  brown  with  bronzy  reflections ;  ungues  sinqfie,  fore  and  mid  nearly 
equal  in  size  but  slightly  different  in  shape  (?). 

Wings :  with  the  fol'k-cells  of  about  equal  length  and  width,  the  base  of  the  first  nearer 
the  apex  of  the  wing  than  the  base  of  the  second  ;  stem  of  the  first  fork-cell  about  as  long  as 
the  cell ;  of  the  second,  slightly  shorter ;  posterior  cross-vein  rather  more  than  its  own  length 
distant  from  the  mid.  Claspers  of  genitalia  not  as  long  as  the  basal  lobes,  rather  broad  and 
with  a  small  nearly  terminal  hook-like  segment. 


PLATE  XL 


Wing  Scales  of  New  Culicid/e 


1.  Winjj  of  Culcx  saUiS,  u.  sp.  ( ) 

2.  Wing  of  Taniorkynfhusviolacdts,  n.  sp.  ((5) 


Wing  Kii  l  'yanotienia  {'allidiXi/'hitia,  n.  sp.  (  9  ) 
4.  Mimomyui  eiixnmteslacea,  ii.  sp.  (9) 
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NEW  MOSQUITOES  FJiOM  THE  SUDAN 


V ranota'uia 
pallidoctphala 


hmujUi  :  3  111111. 

Ihihildl :  Upper  White  Nile,  taken  on  steamer.  (H.  King.) 

Ohsemitions :  Described  from  two  males  and  two  females  caught  hy  Mr.  King. 

It  resembles  to  some  extent  .1/.  iiniformia,  Theoh.,  but  can  at  once  be  told  by  the  pale 
area  around  the  central  dark  area  of  the  thorax  and  by  the  wing  venation. 

The  long  second  segment  of  the  female  antemuc  I  did  not  notice  in  I/,  uniftinnis,  hut 
if  it  occurs  it  forms  a  marked  generic  character. 

Genus,  Vrandlieuia,  .Vrrihalzaga 

“  Dipt.  Argentina,”  p.  63,  1891  ;  “  Mono.  Culicid.,”  11.,  p.  211,  1901 
[~rtiuofieiii(i  jjitUidiiccphala,  n.  sp. 

Plates  XXXV.,  fig.  5,  XXXVI.,  fig.  3,  and  XL.,  fig.  3 

Hewl :  clothed  with  pale  grey  scales,  looking  almost  silvery  in  some  lights.  Thorax 
with  a  white-scaled  line  extending  from  the  middle  of  the  scutellum  to  about  half  across  the 
mesothorax  ;  a  white  line  on  each  side  in  front  of  the  roots  of  the  wings  ;  prothoracic  lobes 
white  scaled.  Abdomen  brown,  unhanded,  with  apical  lateral  pale  spots.  Legs  unhanded, 
white  scales  at  the  base  of  the  first  and  fourth  veins. 

^ — Head :  clothed  with  flat  grey 
scales,  showing  silvery  white  in  some 
lights,  some  at  the  back  with  a  dull 
violet  tint ;  ipu-ight  forked  scales  black  ; 
anteniue  dark  brown,  basal  segment 
testaceous  on  the  outside ;  palpi  and 
prol)oscis  brown  ;  clypeus  brown. 

Thtirax :  rich  brown  with  narrow- 
curved  l)ronzy  scales;  a  white-scaled 
line  on  each  side  in  front  of  the  wings 
and  a  line  of  white  scales  extending 
from  the  scutellum  to  the  middle  of  the 
mesothorax ;  sides  somewhat  paler ; 
scutellum  paler  than  mesothorax,  with 
small  flat  dark  scales,  some  white  ones 
extending  on  to  the  mid  lobe  from  the  white  line  in  front ;  tour  large  black  bristles  to 
the  mid  lobe  and  one  small  central  one ;  metanotum  deep  brown ;  pleuriE  testaceous, 
with  traces  of  pale  scales. 

Abduinen  :  deep  brown,  with  apical  lateral  pale  spots  ;  venter  ochreous. 

Legs  ;  brown,  unhanded;  ungues  equal  and  simple. 

W'ings :  with  brown  scales  except  at  the  base  of  the  first  long  vein  and  the  base  of  the 
fourth,  where  there  are  lines  of  flat  white  scales ;  large  clavate  scales  on  the  apical  portions 
of  the  second  and  fourth  and  on  all  the  third  ;  fork-cells  small  and  wide,  the  first  smaller 
than  the  second,  its  base  much  nearer  the  apex  of  the  wing  than  that  of  the  latter,  its  stem 
about  three  times  the  length  of  the  cell ;  stem  of  the  second  fork-cell  about  one  and  a  half 
times  the  length  of  the  cell ;  mid  and  posterior  cross-veins  about  equal  in  length,  the  latter 
more  than  its  own  length  distant  from  the  mid  ;  sixth  long  vein  broadly  curved  towards 
the  costa. 

Length  :  2-5  to  3  mm. 

Habitat :  Upper  White  Nile,  taken  on  steamer.  (II.  King.) 

Observations :  Easily  told  from  the  following  by  the  pale  scaled  head,  and  liy  the  wing 
venation.  The  head  scales  show  dull  purple  shades  behind  in  some  lights. 

The  thoracic  adornment  resembles  the  next  species  to  some  extent. 


NKW  MOSQUITOES  KKOM  THE  SUDAN  2()7 

r riiiKitiCiiM  palliiloa'phahi,  sub.  sp.  ccendra,  n.  sub.  sp. 

Plate  XXXY.,  tig.  6 

Very  similar  to  the  former  (P.  ptillidocephala),h\\t  the  head  bright  violet-blue,  as  in 
U.  cwnilcocephala. 

^ — [[riul:  clothed  with  briglit  violet-blue  flat  scales  and  a  few  upright  black  forked 
scales,  black  chajtai,  two  long  ones  close  together  projecting  between  the  eyes;  eyes  silvery  ; 
antemue  brown,  basal  segment  testaceous,  slightly  darkened  on  the  inner  side ;  proboscis  and 
palpi  deep  brown. 

Thorax:  pale  brown,  with  scattered  narrow-curved  lironzy-black  scales  and  blackish 
chaetic  ;  a  line  of  white  scales  on  each  side  in  front  of  the  wings,  and  one  running  from  the 
scutellum  to  the  middle  of  the  inesonotum  ;  prothoracic  lobes,  with  silvery  white  flat  scales; 
pleurae  dark  above  (forming  more  or  less  of  a  dark  line),  pale  testaceous  below,  with  some 
flat  silvery  white  scales  ;  scutellum  with  small  flat  black  scales ;  metanotum  pale  brown, 
with  a  median  dark  line. 

Abdomen  :  dark  brown,  with  violet  reflections  and  with  apical  lateral  pale  spots  on  the 
last  few  segments,  pale  dull  golden  to  brown  border-bristles  and  pale-scaled  venter. 

Ley.-! :  dark  brown,  witli  a  dull  metallic  coppery  tinge ;  ungues  equal  and  simple. 

:  w’ith  brown  scales,  except  for  a  line  on  the  base  of  the  first  and  fourth  veins, 
which  are  shiny-white  ;  first  sub- marginal  cell  shorter  and  narrower  than  the  second  posterior 
cell,  its  stem  not  quite  three  times  the  length  of  the  cell,  its  base  nearer  the  apex  of  the 
wing  than  that  of  the  second  posterior  cell ;  stem  of  the  second  posterior  cell  about  one  and 
a  third  times  the  length  of  the  cell ;  posterior  cross-vein  slightly  longer  than  the  mid,  about 
its  own  length  distant  from  it,  and  sloping  towards  the  junction  of  the  supernumerary  and 
second  vein.  Halteres  with  grey  stem  and  fuscous  knob. 

Tjcnyth  :  2-8  to  3  mm. 

Habitat:  Upper  White  Nile,  taken  on  steamer.  (H.  King.) 

Observations  :  Described  from  four  $s.  It  may  be  only  a  sub-species  of  IJ.  palUdocephala, 
but  the  constant  bright  violet-blue  head  and  the  different  cross-veins  make  it  possible  that  it 
is  a  distinct  but  closely  allied  species. 

Until  .^s  can  be  examined,  and  more  is  known  of  the  bionomics  of  these  two 
Uranotecnia,  it  is  best  to  treat  it  merely  as  a  sub-species. 


Uranotdnia 
pallidocephala , 
sub.  sp. 
C(cnika 


Fig.  56.— Burun.  with  peculiar  skin  affection,  possibly  leprous 


'I’liE  Healing  Art  as  Practised  by  the  Dervishes 
IN  THE  Sudan  during  the  Rule  of  the  JIahdi  and  of  the  Khalifa 

BY 

Ki.  I’.iMBAsni  Hassan  Effendi  Zeki 
Sudan  Medical  Department 
iiredicjil  Officer,  Grordou  Memorial  College 
(Translated  from  the  Arabic) 


The  Surgical  Facilities  bossessed  by  the  Army  of  the  Mahdi  surgical 

measures 

AND  THE  Khalifa 

Surgical  measures  were  at  first  wholly  carried  out  by  men  termed  El  Bnsara,  this  being 
the  plural  of  JJansir.  To  no  other  physicians  were  surgical  operations  entrusted  until  about  The  /iiwir 
the  period  when  the  Mahdi  died.  I  was  the  Medical  Officer  at  Khartoum,  and  several  others 
were  associated  with  me  under  the  old  Government  in  medical  and  surgical  work  during  the 
siege.  There  were  also  certain  dispensers,  some  Greek  merchants,  who  possessed  drugs,  as 
well  as  certain  Austrian  priests — Father  Ohrwalder  for  instance,  and  a  few  nurses. 

In  addition  to  the  Bassir,  or  medicine  man  of  the  Dervishes,  there  existed  the  JTallarj,  The  Ha/Mf 
or  barber-surgeon,  and  the  Data,  or  midwife,  a  more  or  less  trained  woman  who  attended  to  The 
obstetric  and  gyn»cological  cases. 

The  Bassir  was  considered  the  wise  physician,  and  was  entrusted  with  the  compounding 
of  medicines.  Very  often  he  possessed  considerable  knowledge,  but  he  took  care  to  secure 
his  fee  before  prescribing,  and  too  often  his  “cures”  were  a  mixture  of  savage  quackery 
and  charlatan  tricks.  The  Hallag,  who  did  not  possess  any  special  technical  knowledge, 
was  nevertheless  regarded  as  a  practical  workman  and  was  a  familiar  figure  with  his  razor, 
bleeding-horn  and  circumcision  clamp.  It  was  the  fashion  to  be  bled  once  every  six  weeks, 
so  that  the  barber-surgeon  was  kept  busily  employed. 

General  Surgical  Technique 

When  a  person  was  wounded  by  Imllet  or  sword  he  came  under  the  care  of  the  Bassir,  Womnis 
who,  if  the  wound  was  a  simple  one,  washed  it  with  water  and  applied  ground  coffee  to 
arrest  haemorrhage.  In  cases  where  there  was  no  bleeding  native  butter  or  boiling  tallow 
was  employed,  with  or  without  the  subsequent  application  of  gunpowder.  The  wounded 
part  was  then  bandaged  with  calico  and  dressed  daily.  Before  complete  healing  took  place 
the  wound  was  exposed  to  the  air  to  dry  without  the  application  of  any  medicament. 

In  cases  of  wounds  complicated  by  fracture  of  bone  it  was  the  custom  to  set  the  Fractures 
fracture,  to  wash  the  wound,  and  to  dress  it  with  butter.  In  inflammatory  cases  a  butter 
bath  was  in  vogue.  “  Jareed,”  the  ribs  of  the  compound  palm  leaf,  were  used  as  splints. 

A  simple  fracture  of  the  limb  used  to  be  kept  tied  up  for  forty  days.  It  was  then  examined, 
and  if  healing  had  not  taken  place  the  splints  and  rags  were  again  applied.  If  healed,  the 
part  was  massaged  with  ostrich  fat.  Gangrene,  from  over-tight  bandaging,  was  by  no 
means  rare.  The  Bassir  usually  preferred  to  allow  a  foreign  body  to  work  its  way  out. 

Indeed,  most  of  the  natives  objected  to  the  operative  attentions  of  the  Busara,  preferring 
death  to  bungling. 
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THE  HEALING  AKT  AS  PllACTISED  BY  THE  DEllVISHES 


Amputations 


Medical 

practice 


Kespiratoi  y 
diseases 


I'ever 


('hickcn-pox 


SmaUj)ox 


Fi'oin  the  account  of  ^Mohaniecl  Nur-El-Rarudi,  wlio  accompanied  Wad-El-Nejuini 
on  his  march  towards  Egy2)t  and  was  present  at  the  Inittle  of  Toski  in  hShi),  it  appears 
that  the  wounds  caused  hy  modern  weap)ons  and  2'i'ojectiles  were  treated  with  an  ointment 
made  of  lieeswax  and  sesame  oil  and  were  tlien  covered  with  cotton  ((lat}i(j(ir)  lint.  This 
dressing  was  changed  every  twelve  hours,  t)ut  the  wounds  were  not  washed,  merely  wijied 
with  cotton  wool  or  damoor.  When  a  bullet  lodged  near  an  artery  or  vein,  a  small  jjiece 
of  lead  (.•■'/(•)  was  placed  on  the  wound  in  order  that  the  lead  outside  might  corrode  the 
lead  bullet  inside.  Eullet  wounds  where  the  Inillet  completely  2^erforated  the  2)art  without 
effecting  a  lodgment  were  filled  with  honey  in  order  to  exclude  the  air. 

.\jIPUT.\TIONS  .\S  C'ONnUOTED  BY  THE  BaSSIK 

The  limb  to  l)c  anpiutated  was  stretched  out  of  an  ojjening  in  the  wall  of  the  dwelling 
or  out  of  a  window  hy  the  assistant,  the  latter  standing  outside  and  to  the  right  of  the 
liml).  A  jiillow  was  placed  under  the  limb  and  then  the  Ilmisir  severed  the  latter  with  one 
stroke  of  a  shar^i  sword.  The  stump)  was  at  once  plunged  into  boiling  oil  and  Inemorrhage 
in  this  way  spieedily  arrested,  A  bandage  of  calico  was  ajjpjlied  and  after  three  days  a  first 
dressing  with  l)utter  was  carried  out.  The  wound  was  then  dressed  daily  until  it  had 
healed  or  until  death  supjervened — no  uncommon  occurrence.  Of  course,  no  aiuesthetic  was 
empfioyed,  and  in  some  cases  the  person  undergoing  the  op)eration  was  expected  to  render 
help)  to  the  Ihissir  liy  handing  him  instruments,  etc.  He  was  also  exprected  to  repreat 
the  prayers  of  the  Mahdi,  and  was  taught  to  believe  that  all  these  ills  of  the  flesh  were 
intended  to  hapipen,  and  that  they  must  Ije  considered  as  cause  for  rejoicing.  The  iMahdi 
issued  prroclamations  to  this  effect.  Some  of  the  patients  were  exceedingly  stoical  and 
endured  the  piain  and  wounds  without  a  murmur. 

During  convalescence,  esp^ecially  in  the  case  of  fractures,  the  Biisarn  advised  the 
piatients  to  eat  dates,  said  to  he  the  most  useful  diet  for  p)romoting  union  of  hone.  In  case 
of  ilelayed  union  they  were  wont  to  assert  that  failure  was  due  to  an  insuflicient  quantity  of 
dates  having  been  eaten. 

Medical  Phactice 

Some  of  the  natives  were  clever  at  diagnosis,  while  the  treatment  of  various  diseases 
presents  pjoints  of  interest  which  will  now  be  mentioned. 

llpspiratonj  disecm’s.  Bronchitis  and  cough  were  treated  with  ground,  torrified  dura 
(millet),  pjrepiared  like  a  decoction  of  coffee  and  termed  “  Galiya.”  The  flowers  of 
“  Karkiulp”  [Jfi.lii.Kcns  siilHluri.ffii,  Linn.)  were  also  empiloyed.  The  pilant  grows  abundantly 
in  the  Sudan  and  has  purpile  flowers.  Prom  these  an  infusion  was  prepared  which  piossesses 
a  delicious  taste.  It  was  given  hot  and  sweetened  with  sugar.  The  Sudanese  believe 
“ /v(j)-A-arfe  ”  to  he  one  of  the  pilants  of  Paradise.  In  pmeumonia,  venesection  was  piractised. 
Headache  and  migraine  were  often  treated  hy  giving  liquid  tallow.  This  was  drunk  or 
pioured  upi  the  nose,  a  funnel  being  used  to  facilitate  administration.  This,  the  method  of 
El-Tasfeeh,  possessed  a  great  repiutation. 

Fn'er.  In  ordinary  febrile  attacks  massage  was  en]ployed,  a  mixture  of  vinegar,  henna 
and  common  salt  being  used  as  the  luliricating  agent,  and,  at  the  same  time,  a  piurgative  in 
the  shapie  of  senna  or  tamarind  was  administered.  Occasionally  I'll  Kunul,  the  fruit  of 
Ml  Sant  (Acacia  alhida,  Web),  was  ground  and  pilaced  in  the  piatient’s  bed. 

Chichen-pn.r.  (Ml  llnrffnnt)  was  lightly  considered  and  treated  by  a  senna  purge  and  the 
ap)p)lication  of  mud  to  the  vesicles.  The  pjatient  was  not  allowed  to  have  a  hath  until  a 
week  after  the  termination  of  the  disease. 

Snia.llpa.c.  This  disease  was,  and  is,  dreaded  hy  the  natives,  espiecially  the  Aral)s,  who 
know  and  fear  its  sequelte.  When  quarrelling  amongst  themselves  a  common  term  of 
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opprobrium  is  “infected  with  smallpox.”  On  the  appearance  of  the  rash  the  patient  was  at 
once  isolated,  being  removed  to  a  place  two  miles  distant  from  any  ])opulous  neighbourhood. 

There  he  was  placed  in  charge  of  an  attendant,  who  had  previously  had  smallpox,  and 
whose  duty  it  was  to  give  him  onions,  milk  and  native  bread  (Medichi).  Despite  a  con¬ 
siderable  period  of  isolation,  the  disease  used  to  spread  owing  to  lack  of  vaccination. 

There  was  a  severe  epidemic  in  1885  when  Omdurman  fell  into  the  hands  of  the  Dervishes. 

About  twelve  thousand  people  are  known  to  have  perished.  Dut  little  attention  was 
paid  to  cases  of  measles  and  typhus  fever,  the  natives  being  very  careless  aljout  them. 

doJic.  For  colic  a  decoction  of  Hargal  {Solemwistfimma  Argel,  Ifayne)  was  used  or  the 
powdered  leaves  given  mixed  with  native  bread,  i.e.  dura  meal  boiled  with  water.  One 
dose  was  usually  sufficient,  but  sometimes  two  or  three  administrations  of  the  drug  were 
required. 

Diarrhoea.  Many  drugs  were  in  vogue  for  this  common  complaint.  “  Karad,"  already  i  )i;irrli<i.'a 
mentioned,  was  often  tried,  but  Ardeh,  tamarind  {Tamarindus  itidicus,  Linn.),  was  in  greater 
favour. 

When  the  two  were  combined,  half  an  oke  =  0'G24  kilo  of  each,  was  put  into  a 
quantity  of  water  and  the  mixture  allowed  to  stand  for  twelve  hours.  Then  it  was  drunk 
in  three  doses.  The  medicine  was  repeated  tor  two  or  three  days  if  necessary.  Thereafter, 
if  the  patient  had  improved,  galls  {Afns}  and  pomegranate  bark  were  exhiljited.  If  dysentery 
occurred  two  dirhems  =  6'24  grammes  of  Tartus  was  boiled  in  a  rotl  =  450  grammes  of 
water  and  drunk  in  one  day. 

Infantile  diarrha-a,  in  young  children,  was  often  treated  by  extracting  the  teeth  and 
scarifying  or  burning  the  sockets. 

Eye  diseases.  In  ophthalmia  cataplasms  of  green  powdered  sant  leaves  made  into  a  Eye 
paste  w’ei’e  applied.  If  benefit  did  not  result,  alum  mixed  with  white  of  egg  was  substituted. 

The  Falatah,  who  came  from  the  neighbourhood  of  Darfur,  were  wont  to  practise  needling  in 
cases  of  cataract.  This  operation  has  long  been  known  amongst  this  tribe,  and  the 
immediate  results  of  the  procedure  were  as  a  rule  satisfactory. 

GonorrJuea.  The  roots  of  plant  [Trianthema  pentandra,  Linn.),  which  grows  on  cJoiiorrhcua 

Tuti  Island  near  Khartoum,  had  a  great  reputation  in  cases  of  gonorrhoea.  They  were 
dried  in  the  sun  or  before  a  fire,  powdered,  and  about  two  dirhems  of  the  powder  were 
mixed  with  niarissa,  the  native  beer  brewed  from  millet,  and  taken  in  small  quantities. 

The  effect  of  Ralmh  roots  was  to  cause  an  inflammation  of  the  genito-urinary  tract.  When 
this  ensued,  as  evidenced  by  the  red  colour  of  the  blood-containing  urine,  the  patient  stopped 
taking  any  niore  of  the  mixture.  In  some  instances  the  inflammation  vanished  and  the 
disease  disappeared  with  it,  in  others  the  irritation  increased  and  retention  of  urine  resulted. 

When  this  occurred  the  patient  was  immersed  in  a  warm  butter  bath,  and  if  this  measui'e 
failed  resort  was  had  to  the  catheter.'  Not  infrequently  the  patient  died  unrelieved. 

Another  method  of  treating  gonorrhoea  consisted  in  the  administration  of  “  .\trum  ” 

(natron).  Two  dirhems  of  this  were  taken  and  burned  until  it  became  whitish-red,  then  it 
was  powdered  and  mixed  with  a  quarter  of  a  rotl  of  liquid  butter  and  the  whole  quantity 
drunk  at  one  time.  This  medicine  acts  as  a  purgative  and  diuretic,  and  in  mild  cases 
appeared  to  do  good. 

Syphilis.  This  was  treated  in  many  different  ways.  Tureha-  was  used.  This  is  a  kind  .syphilis 
of  powder,  a  heavy  salt  having  a  taste  similar  to  Epsom  salt.  It  produces  copious  diarrhoea. 

'  The  c.itlieter  commonly  used  by  the  mitives  of  the  Sudan  is  the  quill  of  a  turkey's  feather.  It  is  carefully 
cleaned  of  down  or  small  feathers,  is  then  smeared  with  fat  and  gradually  passed  into  the  urethra.  A  little  of  the 
grease  is  poured  into  the  (piill  and  this  is  continued  till  the  urine  flows.  I  am  indelrtcd  for  this  note  to 
Mr.  Miiedutf  Simpson,  of  the  Oordon  College. — A.B. 

-  ride  Second  Report,  Wellcome  Research  Laboratories,  p.  237. 
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Snake  bite 


Scorpion  bite 


A  glassful  of  the  iiowder  was  put  into  an  earthen  jar  and  tliree  pounds  of  water  were  added 
to  it.  Twelve  hours  after  this  the  solution  could  he  used.  The  patient  took  a  glassful  every 
morning  before  eating  and  he  continued  to  do  so  for  a  week.  The  accompanying  dietary 
consisted  of  unleavened,  unsalted  bread  (Kissera),  and  this  reducing  fare  was  taken  for  three 
weeks.  Sometimes  fifty  dates  were  put  into  the  tni-eha  solution,  twenty-five  being  taken  in 
the  morning  and  the  remainder  in  the  evening. 

If  these  measures  failed,  resort  was  had  to  LiJi.ha  (Sarsaparilla).  The  plant  was 
powdered  and  mixed  with  an  equal  quantity  of  sugar.  .\n  ounce  of  the  mixture  was  taken 
twice  daily.  Sometimes  it  was  used  as  a  paste  made  u])  with  honey  and  pejiper,  at  other 
times  a  syrup  was  manufactured.  During  its  administration  certain  rules  had  to  he  followed. 
The  patient  had  to  live  apart.  A  servant  (always  a  very  old  woman)  was  assigned  to  him. 
He  was  forbidden  to  communicate  with  others.  Ilis  diet  was  to  consist  solely  of  Kissera. 
He  must  not  give  way  to  anger.  This  isolation  was  continued  for  forty  days.  If  after  this 
there  was  no  improvement  the  sarsaparilla  was  to  he  repeated  for  another  week. 
Thereafter  a  fumigation  with  talh  {Ar.acia  sei/al.  Del.)  wood  was  carried  out. 

Snake  bite.  The  point  of  puncture  was  incised,  cupped  or  burned  and  then  a  “  Dilluka,” 
native  gathering  of  people,  was  maintained  for  twenty-four  hours  with  singing  and  heating 
on  tambours  to  prevent  the  patient  from  falling  asleep.  It  was  thought  that  if  he  slept  he 
would  infallibly  die. 

He  was  also  made  to  drink  hot  native  tea  and  was  fumigated  to  incite  free  perspiration. 

The  root  of  a  plant,  “  Brg-El-Dahib,"  was  also  applied  to  the  bitten  part. 

Scorpion  bite.  After  bleeding  or  hurnitig,  powdered  “  Erg-El-. \grah  ”  was  applied  to  the 
affected  part. 


Fig.  57.-  Shilluk  Huts 
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SuKGicAL  Instruments 

No  special  instruments  are  in  vogue,  the  ordinary  dagger  being  employed  to  open 
abscesses,  etc. 

The  use  of  the  actual  cautery  is  extremely  common,  but  the  natives  have  no  special 
instrument,  large  packing-needles  usually  being  employed  for  this  purpose. 

Splints.  Special  splints  for  fractures  do  not  exist,  but  splints  are  very  cunningly  made 
from  the  bark  of  trees,  when  required ;  I  have  seen  two  cases  of  fractures  put  up  bj^ 
natives,  the  bark  being  evidently  chosen  for  the  size  of  the  limb,  excellently  padded  with 
grass  and  tied  up  with  strips  of  old  cloth. 

Blisters.  Are  stated  to  be  unknown — actual  firing  only  being  employed. 

Ih-essiiKjs.  None,  only  ordinary  cloth. 

Methods  of  Treatment 

Treatment  of  ^Younds  and  Ulcers.  Stitching  up  wounds  is  apparently  unknown. 

Ulcers  and  wounds  are  treated  either  with 

(1)  Ashes  from  burnt  wood,  or 

(2)  Fresh  cow-dung  mixed  with  hot  water  made  into  a  poultice  and  renewed 

every  24  hours. 

Fractures.  These  are  fixed  by  improvised  splints  made  from  hark,  houghs  or  dura 
stalks,  padded  with  grass  or  leaves  and  bandaged  up  with  strips  of  any  old  cloth. 

No  medicine  is  given,  but  the  natives  consider  it  imperative  to  eat  the  flesh  of  chickens, 
if  their  means  allow  ;  if  not,  ordinaa-y  meat,  with  kissera' — other  forms  of  food  being  avoided. 

The  flesh  of  the  fowl  is  considered  by  them  to  have  wonderful  powers  of  uniting  and 
strengthening  broken  hones. 

If  there  is  a  single  fracture  of  the  humerus  they  keep  the  S]3lint  in  position  fifteen  days, 
if  it  be  broken  in  two  places  they  double  the  time. 

Fractures  of  the  thigh  are  kept  in  splints  40  days. 

After  removing  the  splints,  massage  with  any  available  oil  is  the  usual  proceeding. 

Dislocations.  The  first  procedure  is  to  bathe  the  part  with  hot  water,  then  reduction  is 
attempted  by  straight  pulling ;  apparently  the  foot  in  the  axilla  is  never  used  for  shoulder, 
nor  the  knee  on  the  arm  for  elbow  dislocations. 

It  is  then  bandaged  up  and  perhaps  splints  may  be  employed ;  usually  the  bandages 
and  splints  are  removed  in  five  or  six  days. 

Sometimes,  when  the  thigh  is  dislocated,  pegs  are  driven  into  the  ground  and  the 
patient  bound  to  them,  so  that  the  legs  are  immovable  ;  he  remains  in  this  position  for 
seven  to  nine  days. 

This  treatment  is  not  employed  if  they  consider  the  bone  is  broken. 

Guinea  \Yorni.  They  poultice  the  swelling  with  either 

(1)  Hot  poultice  of  cow-dung,  or 

(2)  Poultice  made  of  Turn  (a  small  bulb,  like  an  onion)  mashed  up  in  hot  water. 


‘  Kissera  =  unleavened  dura  c.ake. 
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THE  NATIVE  TREATMENT  OF  DISEASES  IN  KASSALA  AND  NEIGHBOURHOOD 


Diseases 

lungs 


Leprosy 


Syphilis 


When  the  worm  escapes  they  either 

(1)  Wind  it  round  a  small  piece  of  wood,  winding  a  little  more  each  day,  or 

(2)  Tie  a  piece  of  thread  round  the  worm  and  then  round  the  limb  to  prevent  the 
worm  retiring. 

of  the  Diseases  of  the  Luutjs.  Phthisis,  pneumonia,  lironcho-pneumonia,  bronchitis,  etc.,  are 
all  regarded  as  identical,  but  the  native  knows  from  experience  that  expectoration  of  blood 
continued  for  any  time  is  serious ;  they  have  no  idea  that  the  expectoration  is  infective  in 
phthisis. 

They  employ  for  all  kinds  of  coughs 

(1)  Karkade,^  aijparently  the  petals  and  sepals  of  a  pink  flower,  in  a  dried 

condition.  A  small  handful  is  made  into  an  infusion  and  drunk. 

(2)  Ilazambal,  a  root,  stewed  with  sugar  and  taken  like  a  sweet. 

I h/sciiteri/.  Treated  by  either 

((f)  a  diet  composed  entirely  of  a  soup  made  of  onions,  or 

{!>)  opium  made  up  as  a  suppository  with  fat  or  oil  and  placed  in  the  rectum. 

Leprosi/.  Recognised  as  an  incurable  and  infectious  disease.  Isolation  is  often 
insisted  on  and  no  drugs  are  given. 

To  induce  rreguaiicy.  A  special  llegaih  (charm)  is  worn.  If  a  woman  become  thin 
and  in  poor  health  she  takes  (lo)i(jahice,'‘  apparently  a  powdered  grain  (like  dura  flour),  a 
handful  lieing  placed  in  hot  water  and  then  drunk.  This  they  consider  makes  them  fat  and 
produces  large  breasts. 

To  prevent  T regnanoy ,  or  cause  Ahortion.  They  sipieeze  the  milk  from  the  Dead  Sea 
apple  fruit,®  place  it  on  cotton  wool  and  deposit  it  in  the  vagina. 

To  increase  Sexual  J’oirer  in  the  ^^ale.  "Many  drugs  are  taken,  especially  haschish  and 
opium.  However,  the  penis  of  the  crocodile  eaten  with  spices  is  considered  to  be  the  most 
potent  of  all  in  this  respect. 

Syphilis.  They  recognise  the  contagiousness  of  this  disease,  and  iir  the  male  connect 
the  primary  sore  with  the  subsequent  manifestations  ;  thii?  knowledge  has  apparently  existed 
for  a  very  long  time.  It  is  considered  that  the  male  with  sores  on  his  penis  or  eruptions 
on  the  body  may  convey  the  disease  to  the  female  ;  the  female  may  convey  it  to  the  male  if 

((()  she  has  outward  and  visible  signs  of  the  disease ; 

(h)  if  she  only  has  it  “  internally,”  then  contagion  occurs  solely  if  copulation  takes 
place  during  the  menstrual  period. 

Treatment.  When  infection  is  apparent,  even  as  the  primary  sore,  Eshha  (Sarsaparilla) 
is  pounded  up  in  hot  water,  and  some  of  the  infusion  is  drunk  night  and  morning.  This 
treatment  is  continued  for  a  week,  and  during  this  period  patients  must  not  eat  or  drink  tea, 
coffee,  salt,  pe^jper  or  vegetables,  but  their  diet  consists  of  honey  (especially)  sugar,  meat 
and  kissera  (made  without  salt). 

The  natives  hold  that  smoke  from  a  fire  greatly  aggravates  the  disease,  but  it  they  are 
drinking  the  Eshha  the  fumes  are  harmless. 

If  the  disease  is  in  a  virulent  form,  Kunsh  (a  spice)  is  added  to  the  treatment,  and  the 
patient  is  kept  in  a  closed  tukl,  the  light  being  excluded  from  the  dwelling,  and  the  door 
being  only  opened  to  allow  of  the  admission  of  food. 

■  Hibiscus  siilK/.'iriffu,  Limi.  Red  Sorrel  of  West  Indies. — A.H. 

’  This  is  prohalily  (timynlcisr,  the  pnlp  surrounding  the  .seeds  of  tlio  “Cream  of  Tartar  tree,”  Ailnnsuniii 
d.i(fif(Uu. — A.Ii. 

=  Culnlrujiis  iiriicerit,  Ait.  Tlic  Usliar  plant. — A. 11. 
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This  treatment  is  maintained  for  40  days,  and  usually  a  very  old  woman  is  the  sole 
person  allowed  to  wait  on  the  patient. 

At  the  end  of  the  40  days  he  should  be  cured  ;  it  the  disease  he  still  present,  they 
consider  that  he  will  die. 

.\  finely-divided  hrownish-hlack  earth  termed  tureha'  is  sold  in  the  Si'ik  for  syphilis. 
This  is  said  to  contain  mercury,  and  is,  supposed  to  come  from  a  place  near  Goz  Eegeh, 
on  the  River  Athara. 

About  one  ounce  of  this  earth  is  taken  every  night  with  milk  seven  to  ten  days  running. 
They  have  the  idea  that  a  woman  ouce  infected,  though  apjiareutly  free  from  the 
disease,  may  transmit  it  to  her  children ;  but  if  a  considerable  time  has  elapsed  since  she 
has  shown  active  symptoms  of  this  disorder,  and  if  care  be  taken  not  to  w^ash  the  child  born 
of  her  with  water  for  40  days  after  birth,  then  it  will  not  develop  symptoms  of  syphilis. 

(Umorrha'.a.  The  native  considers  this  disease  may  arise  from  the  following  sources  : — 
(4)  A  woman — though  she  may  never  have  had  connection  with  another  man. 

(2)  Direct  heat  of  the  sun. 

(3)  Walking  with  bare  feet  on  hot  ground. 

(4)  Riding  horse,  donkey  or  camel. 

(5)  Nocturnal  emissions  they  consider  to  be  a  sign  of  gonorrhoea. 

They  know  that  the  condition  is  infectious,  but  impose  no  punishment  on  the 
transference  of  the  disease.  They  have  two  methods  of  treatment ; — 

(1)  Mahlab  (small  grain)  crushed  and  put  in  marissa — taken  daily  for  a  Aveek. 

(2)  Roots  from  a  tree  (name  not  ascertained)'-^  mashed  up  with  marissa  and 
taken  daily  for  a  w'eek.  Marissa  is  considered  good  on  account  of  its 
producing  copious  urination.  It  is  the  native  beer  prepared  from  dura  (millet). 

Fhttnleiil  (ranfrifitt — hrwjs  used: — ■ 

(1)  Shau^ — small  quantity,  as  on  10  piastre  piece — followed  by  a  large  drink  of 
water. 

(2)  Har(jal^  (small  leaf  of  a  tree).  Handful  made  as  tea. 

(3)  Dirh  (small  seed). 

Cnlic.  Reshad — tablespoonful  in  milk. 

(Small  reddish-brown  seed.) 

H'orm.';.  Type  of  Avorm  not  ascertained — probably  Tania  solium. 

Shau — dried  floAver  on  stalk,  infusion  of  one  ounce. 

[iidiiciiaj  Uterine  Contraction.  Ilaza — small  dried  yelloAV  stalks.  Handful  made  as  a 
decoction. 

Snake  Bite..  Excision  of  part  Avounded,  or  free  opening  Avith  a  knife. 

Proximal  ligature  of  the  limb — this  is  often  kept  on  for  24-36  hours,  and  I  liaA'e 
seen  a  case  Avith  very  extensive  gangrene  OAving  to  this  being  maintained  for 
three  days. 

They  have  an  idea  that  if  the  snake  be  killed  and  its  head  is  tied  on  to  the  limb 
above  the  AA'ound,  that  this  Avill  preA'ent  dangerous  symptoms.  This  jirocedure 
I  have  seen  carried  out  in  one  case,  and  the  proposed  removal  of  the  dead 
head  of  the  snake  Avas  strongly  objected  to,  great  satisfaction  being  shoAvn 
Avhen  the  head  Avas  permitted  to  remain  tied  on  to  the  limb. 

'  t^idc  Second  Report,  p.  2.37. 

^  Prolmbly  riib.-xh  root,  Rabaa  or  Rabah  (Arab.)  ;  Triantficma.  peiitnndm,  Linn. — A.U. 

The  Mustard  Tree — Satvndora  pcrsicn,  Q;ircin.— A.R. 

■*  Sdleniniisicmina  ar;/el,  H.ayiie. 
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Additional  Notes 


CONTUIBUTED  BY 

8iu  Rudolph  ISabon  von  Slatin  Pasha,  K.C.iAI,(P,  C.I!.,  (J.V.O. 
lusjiector  (xfiieral,  Sudiiii  Goveniiiient 


H. E.  the  Inspector  General,  Sir  Rudolph  Baron  von  Slatin  Pasha,  kindly  furnished 
me  with  some  notes  on  native  methods  of  treatment  derived  from  his  own  extensive 
experience  of  Dervish  customs,  and  from  information  furnished  hy  one  of  the  more 
reputable  native  Hakims.  Certain  of  these  methods  have  been  fully  detailed  in  the  foregoing 
papers.  Here  we  only  insert  such  as  have  not  received  mention  and  any  special  points  of 
interest.  Sir  Rudolph  was  unfortunately  prevented  by  illness  from  completing  his 
contribution. 

Syphilis 

Before  taking  breakfast  the  patient  should  be  given  |  rotl  of  milk  and  ^  rotl  of  butter, 
all  mixed  with  one  ounce  of  burnt  natron.  This  has  to  be  continued  for  three  days. 

After  this  ^  rotl  of  pure  honey  should  be  mixed  with  1  ounce  of  green  tutia  (?)  and 
given  him  daily  before  breakfast  for  three  other  days,  if  the  constitution  of  the  patient  is 
strong;  otherwise  the  “tutia”  should  be  reduced  to  3  or  2  dirhems.' 

During  this  time  the  body  should  be  washed  and  perfect  cleanliness  observed ;  the  diet 
should  consist  of  beef,  onions  and  vegetables ;  sexual  intercourse  should  be  avoided. 

After  this,  “  Kunsh  ”  wood  should  be  made  into  powder  and  boiled  over  the  fire;  the 
patient  should  drink  of  it  twice  a  day,  each  time  consuming  i  ounce  in  the  morning  and 
evening.  It  should  be  taken  hot.  While  it  is  being  prepared  the  patient  should  bend  his 
head  over  its  vapour,  and  this  has  to  be  continued  for  six  days.  During  this  time  his  diet 
should  consist  of  white  dura  or  maize  (dura  Shami),  prepared  without  any  salt.  Faterita 
dura  should  not  be  used.  The  loaves  thus  prepared  should  be  consumed  with  water  five  or 
six  times  a  day,  for  a  period  of  six  days  also.  This  unsalted  bread  is  to  be  eaten  with  the 
broth  of  mutton,  no  onions  or  salt  to  be  used,  yet  some  pepper  may  be  mixed  with  it.  This 
has  to  be  continued  for  another  six  days. 

During  the  fourth  period  of  six  days,  the  bread  may  be  prepared  half-way  between 
leavened  and  unleavened  and  half  salted.  No  onions  whatever  during  this  time.  The 
patient  should  also  be  fumigated  with  the  wood  of  the  “  Talh  ”  tree  {Acacia  alhida). 

After  this  treatment  the  patient  becomes  comiiletely  cured  ! 

As  regards  the  “  tureba  ”  treatment,  it  is  said  that  no  other  medicine  is  so  effective  for 
syphilis  because  our  forefather  Adam  was  made  of  earth  ! 

Gon  orehoi:  a 

I.  Take  5  rotls  of  helba  (this  is  given  by  Broun  as  TriijonneUa  Foeimiii-ijraicKin,  Linn., 
but  Sir  Rudolph  refers  it  to  another  of  the  Leguminosae,  Arijijrolohiuni  Aliyi<siHiei(ni, 
Janb.  et  Spach.)  and  boil  them  well  with  30  rotls  of  water  until  the  essence  of  the  helba  is 
dissolved  in  the  water.  When  the  infusion  is  tepid  the  body  should  be  submerged  in  it,  and 
this  medicinal  bath  repeated  for  three  days. 

*  A  dirhem  =  U'll  oz. ;  U  dirhems  =  1  oz.  practically. — A.H. 
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Trcalmcnt  of 
dysentery 


Treatment  of 
headache 


The  disease 
called 
"  Dabas” 


2.  Black  tea  should  be  boiled  and  half  sugared.  Then  it  should  he  placed  in  an  open 
vase  and  kept  in  the  open  all  night.  The  patient  should  drink  of  this  for  seven  days.  Cure 
may  take  place  in  a  shorter  period. 

Dysenteky 

1.  (Irind  ^  rotl  of  wheat  and  ^  rotl  of  helba,  and  boil  them  with  2  rotls  of  cow’s  milk. 
The  mixture  is  to  he  taken  warm  after  1  ounce  of  butter  and  1  ounce  of  sugar  have  been 
added  to  it.  The  patient  should  then  be  heavily  covered  until  he  perspires  freely.  If 
necessary  the  treatment  can  he  repeated. 

2.  Mix  the  flour  of  white  dura  with  sour  milk  and  make  a  dough  of  it  (using  no 
water).  Eat  this  in  the  morning,  adding  some  cream  from  the  sour  milk  and  some  sugar. 
Continue  treatment  for  three  days.  Avoid  drinking  cold  water  and  eating  meat. 

3.  Eating  the  liver  of  camels  dipped  in  citron  and  salt  is  highly  esteemed. 

Boiling  Blood 
The  term  used  to  denote  plethora 

Tredfmeut — 

1.  Boil  in  three  separate  vases  each  of  the  following  medicines;  “Kurkum” 
(Saffron),  “  Kurunful  ”  and  Oud  ora  Ahiad.  When  they  have  been  well  boiled 
drink  a  cup  of  each.  The  result  is  free  purgation. 

2.  An  infusion  made  from  the  hark  of  the  Sunt  tree  may  he  drunk,  used  also  tor 
rubbing  the  body. 

3.  “  Karkade  ”  is  also  employed,  taken  with  sugar  like  tea. 

He.yd.yche 

If  the  headache  is  felt  with  some  lightness  in  the  head  and  humming,  it  means  some 
irregularity  in  the  head  and  body,  and  in  this  case  goat  butter  should  he  snuffed,  the  head 
rubbed  with  it,  and  some  sugar  taken  with  water. 

If  the  headache  is  caused  by  the  sun  or  is  due  to  influenza,  the  “  Kab  ”  salt  (from  a 
place  in  Dongola  Province)  should  he  melted  in  red  vinegar,  and  placed  on  the  head  after 
shaving  the  hair. 

If  this  salt  is  not  procurable,  ordinary  salt  may  be  used. 

The  following  is  given  in  the  words  of  the  Hakim.  It  is  impossible  to  recognise  the 
illness  he  describes  :  — 

“  D.iliAS  ” 

This  illness  is  a  sort  of  influenza  which  prevails  in  the  Sudan,  and  very  few  escape 
from  it.  If  the  attack  is  serious,  the  sight  or  teeth  are  usually  lost.  It  occurs  sometimes 
during  the  winter,  hut  oftener  in  summer  time. 

Headache  and  swelling  of  the  skin  are  among  its  general  symptoms,  and  bleeding  or 
purgatives  produce  no  benefit  because  the  illness  is  caused  liythe  uncleanness  of  the  blood 
inside  the  arteries  and  not  the  exterior  blood  of  the  skin,  wdiich  could  he  taken  oft  by 
means  of  cupping.  It  often  causes  swelling  in  the  lijis,  throat  and  face. 

The  liest  remedy  is  to  snuff  the  fat  of  the  fox  and  rub  the  skin  with  it.  Another  good 
remedy  is  the  hark  of  tlie  “  Arak  ”  tree  [Sulvutloi'd  pfisicu,  Garcin),  which,  after  being 
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reduced  to  powder,  shouhl  l)0  mixed  with  water,  made  into  paste  and  placed  on  the  head 
for  one  minute  or  more  if  possible,  because  it  is  painful  and  unbearable.  (This  is  the 
so-called  Mustard  Tree.— A. lb) 

Another  Beineilij. 

Press  out  the  juice  from  radish  leaves  and  keep  in  the  mouth  for  three  or  five  minutes. 
Add  to  the  leaves  already  pressed  out  malt  vinegar  and  keep  in  the  wind  until  it  becomes 
cold  as  ice,  then  cover  the  face  and  head  with  it.  Trials  have  proved  its  great  benefit. 

Neubalgia 

Pound  the  black  Cumin  (?)  and  add  to  it  goat’s  butter.  Leave  in  the  sun  until  it  melts 
and  then  clean  and  use  by  the  method  of  snuffing.  This  is  effective  when  the  pain  is  caused 
from  heat  or  trouble  in  the  brain,  but  it  it  is  caused  from  “  Dabas  ”  the  treatment  already 
described  should  be  used.  Sometimes  the  pain  may  be  caused  by  toothache. 

If  the  pain  is  serious  and  threatens  to  injure  the  eye,  the  well-known  triangular  magic 
ring  known  as  “  Khatim-El-Batta  ”  should  be  used,  but  this  requires  faith  and  good  belief ! 


S.  C.  DiiNM 


Fio.  60. -Native  Hut,  Boeta  Tribe,  Jebel  Keili 


Treatment  <if 
neuralgia 


PLATE  XLl 


/ns  I  3 

H  H  I  i^=r 


Charms;  Ketab,  Hegab.  or 

A  ch.irm  against  the  evil  eye  uml  evil  spirits.  >.onipi!ed  by  one  of  ilie 
physicians  l>i  tlie  late  M  Mini  ami  presented  tu  nie  by  liis  son 
The  square  i-ase  contains  tlic  Kl  i  AH  ••r  written  charm  ;  tlie  small  sack 
a  preparation  of  roots  (composition  unknown) 

This  charm  is  dcsit'ncil  to  wear  round  the  arm  above  the  elbow.  As  also 
Nos.  'i, and  4 

W  ritlCMl.  For  .h--.:::--.  1o  be  flllllllol 

Written.  Against  tlie  sting  of  scorpions 

Three  written  charms  designed  to  c:ause  im]>otence  in  others,  tbie  is  buried 
in  a  neiglibounng  gr.ivi  ;  thr  other  two  being  si,-:retly  laid  under  tin.- 
subject's  bed 

Written,  Ag.iinsi  heada.'lie 

\\  ritten.  Against  lootli.iche 

W  ritten.  Against  h:-.i<laclie 

A  Love  amulet.  Four  written  iharms.  two  worn  on  a  level  with  tlie  breasts  ; 
two  on  a  level  with  the  hips.  Dcstgnevl  for  suspension  round  the  neck. 

As  also  Nos.  t)  to 


Waraga.  (Stf  />a^i  S  2b4-C90; 

II.  •■3  Papers."  love  cli.irm 

In.  Ch\km  .lii.iinst  the  F\IL  Evt:.  One  case  containing  -i  written  paiier.  llie 
secoiul  some  herb  (?) 

11.  Charm  Ki-IMILES.  One  leather  case  containing  Ka-sikaswii. 

root.  The  otlier  containing  a  circular  disc  of  \\'.\H  Al  skin  (the  Lizard 
b.f  \N  \) 

F'.i  d  as  .1  prevention  and  cure  against  thv  att.ick  of  reptiles.  In  cases 
of  snake  bite,  tlie  wound  is  "freshened’'  by  being  briskly  rubbed 
with  the  lizard  skin,  and  then  cauterised  with  the  charred  end  of  the 
root 

fj.  Stones  lr<im  the  grav,.  of  a  Holy  man  for  protection  from  illness  and  evil,  ami 
to  bring  good  luck 

la.  Cli .M'.AlNHl  SNAKI-:  Bill  One  written,  the  other  a  rout  (?).  Designed 
to  be  worn  round  the  neck 

14.  Two  written  charms  for  love 

l.j,  A  f.ilse  charm,  made  for  a  woman,  very  bulky  and  cuntaiiiiiig  only  vvoudcn 
blocks  instead  uf  genuine  charms 


Medical  1’uactices  and  Sui’kkstitions  amongst  the 
]*EorLE  UK  Kokdofan 

THEin  TBEATMENT  OF  DISEASE  AND  THE  CHIEF  DliUGS,  INSTRUMENTS  AND  APPLIANCES 

IN  COMMON  USE 

ISY 

K.  G,  Andeiison,  jr.K.C.S.,  L.R.C.P,  R.A.M.G 
liinibashi,  Egyirt.ian  Jledical  Corps,  S.M.O.,  Koi'dof’an 

Medical  Superstitions 

The  sii23erstitions  of  the  native  are  so  many,  so  varied,  and,  at  times,  so  vague,  that 
it  is  diflicult,  from  a  medical  standpoint,  to  gain  even  a  suiierficial  acquaintance  with  them, 
the  more  so  since  the  Arab  is  naturally  loth  to  imjiart  to  an  unbeliever  the  intimate 
knowledge  which  so  closely  concerns  his  own  jierson  and  his  religion.  Again,  too,  the 
borderline  between  jnirely  medical  and  general  sujierstition  is  absolutely  indefinite,  and 
both  are  so  intimately  blended  with  religious  rite  that  it  is  imjiossible  to  touch  on  one 
without  encroaching  on  the  other.  In  the  following  notes,  therefore — which  deal  more  introduction 
jiarticularly  with  the  customs  based  on  the  religion  of  the  Arab,  Mawalid  and  Falatah 
inhabitants  of  the  larger  towns  rather  than  those  of  the  more  rural  semi-Mohamedan 
Nuba,  who  has  adojited  along  Avith  his  borrowed  religion  many  of  its  siqierstitions,  at  the 
same  time  retaining  those  of  his  own — I  fear  there  will  be  found  much  irrelevant  matter, 
with  often  no  more  sound  foundation  for  facts  than  the  gossip  of  a  people  who  exist  in  a 
lierfect  atmospihere  of  the  siniernatural. 

This  atmosfihere,  in  which  the  dread  of  ever  present  evil,  seen  and  unseen,  superstitious 
emanating  from  man,  ghost,  and  devil,  is  far  from  counterbalanced  by  their  faith  in  a  aunosphere 
more  distant  deity  and  fanatic  belief  in  the  sinireme  power  of  holy  writings,  the  which 
however  seem  to  require  for  their  efficiency  the  mysterious  mutilations,  arrangements 
and  additions  of  holy  men,  often  themselves  illiterate  and  more  often  than  not  gross 
impostors.  Such  men  do,  indeed,  occasionally  combine  the  more  worldly  use  of  drugs  with 
their  spiritual  cure.  These  drugs  hold  a  very  secondary  place  in  their  practice  however, 
falling  more  within  the  sphere  of  the  ordinary  Hakim,  yet  even  in  his  methods  this  vein 
of  siqierstition  and  fatalism  is  qiredominant. 

Propitious  days  are  selected  for  the  commencement  of  various  cures,  which  are  Forms  of  cure 
limited  to  a  fixed  period,  resulting  “An  Sha’a  Allah”  in  success  or  failure.  There 
are  defined  courses,  certain  pii’ayers,  and  a  sqiecial  attention  to  unnecessary  minutia; 
of  diet,  mode  of  life  and  regimen,  whilst  the  mere  strength,  dose,  and  jirejiaration  of  their 
specific,  usually  drastic,  medicines  are  left  largely  to  chance.  Again,  where  the  Hakim  The  Hakim 
fails  the  Fiki '  is  called  in,  or,  indeed,  the  two  may  join  together  to  combat  ills  siiiritual  “''dthui-iki 
and  bodily.  Under  these  circumstances  the  Fiki,  at  any  rate,  thrives,  conducting 
a  busy  trade  in  the  sale  of  Ketabat,  the  working  of  sorceries,  and  the  offering  up 
of  prayers  for  freedom  from  the  attack  of  disease,  real,  imaginary,  jiresent  or  impending, 
from  inflictions  of  the  jiowers  unseen,  and  the  dire  effects  of  the  evil  eye  of  man,  ivliich 
jietty  annoyances  so  materially  compilicate  the  already  intricate  national  existence. 

To  the  native,  in  his  compilete  ignorance  and  credulous  faith  and  fear,  no  qirocess  is 
too  alisnrd  for  belief,  and  often,  within  his  limits,  no  price  too  high  to  accomxilish  a 
cure.  1  have  met  with  patients  suffering  from  chronic  disease  who  have  been  financially 

’  The  Hukim  m.Ty  be  regarded  solely  as  a  medi(^'ll  man,  having  no  dealings  in  the  scriptural  or  sniiernatural. 

The  Fiki,  on  tlie  other  hand,  is  a  religious  Ascetic  who  encroaches  on  medicine  only  in  prayer,  occult  charm, 
incantation,  and  the  like. 
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Bdiefs 

bearing  on  the 
etiology  of 
d  isease 


'I'he  Evil  Eye 


Cliarms 
against  the 
Evil  Eye 


Preventive 
and  curative 
roots 


ruined  in  their  endeavours  to  regain  liealth  at  tlie  hands  of  holy  men.  One  had 
spent  fifteen  years  with  its  hard  earned  wage  hoping  for  the  miraculous  extraction 
of  a  3  oz.  vesical  calculus,  subsequently  removed  by  operation  ;  whilst  a  woman  had 
endured  seventeen  years  of  poverty,  trusting  to  be  eventually  delivered  of  a  child  which 
insisted  on  living  in  nteni  throughout  this  period  !  Nor  among  a  people  whose  theory  of 
disease  is  based  entirely  on  supernatural  visitation  can  one  expect  otherwise ;  thus  it  is, 
indeed,  that  all  types  of  malady  fall  within  the  scope  of  supernatural  cures.  The  native  not 
unnaturally  considers,  and  is  encouraged  to  do  so,  that  jirevention  is  better  than  cure  ;  he 
therefore  purchases  and  wears  a  collection  of  preventive  charms  and  safeguards,  and  in  like 
manner  his  children  from  their  earliest  years.  One  will  seldom  find  an  Arab  who  does  not 
carry  at  least  a  talisman  against  the  evil  eye,  another  against  evil  spirits,  and  one  or 
two  having  to  do  with  love. 
i'ansatiun  af  lliseuf:e. 

Taking  into  consideration,  under  two  comprehensive  headings,  the  chief  factors  which 
(from  a  native  standpoint)  bear  on  the  production  of  disease,  we  have  in  the  first  place  : — 

The  Evil  Eye — probably  the  commonest  cause  of  malady,  and  one  greatly  dreaded  by 
these  people;  the  late  Khalifa  himself  being,  I  believe,  particularly  superstitious  in  this 
resi)eet.  It  may  be  acquired  or  hereditary,  more  usually  the  former,  in  which  case  persistent 
jealousy  and  ungratified  covetousness  have  gradually  “  poisoned  the  glance,”  so  that  all 
persons,  animals  and  even  things  looked  upon  are  harmed,  to  a  greater  or  lesser  degree.  The 
possessor  of  such  an  eye  is  termed  “  Sahar,”  an  Evil  One.  He  is  soon  detected  and  avoided, 
local  calamities  are  attributed  to  him,  and  he  not  infrequently  falls  under  the  hand  of  the 
law.  Being,  as  a  rule,  banished  from  place  to  place,  he  becomes  an  outcast  among  men. 
Some  are  said  deliberately  to  acquire  the  evil  eye  for  the  power  it  gives  them  of  inflicting 
trouble  and  disease  on  their  enemies;  others  are  content  to  buy  the  services  of  a  “  Sahar  ” 
for  such  an  end,  whilst  childless  wives  possess  almost  unknowingly  this  evil  iniluence  over 
the  newly  married  and  their  offspring,  expected  or  produced.  The  detection  of  the  evil-eyed 
is  a  matter  of  great  difficulty.  They  are  generally  “  known  by  their  works,”  they  are  often  evil 
looking  and  reclusive,  keeping  their  eyes  downcast  and  considerately  neglecting  to  look  one 
in  the  face,  whilst  in  conversation  they  omit  to  make  pious  reference  to  the  name  of  God. 
There  is  apparently  no  sign  manual,  as  in  the  south  of  Europe,  for  protection  against  attack. 
One  can,  however,  ward  off  the  individual  and  his  glance  by  pointing  at  him  a  piece  of 
long  white  bone,  covered  at  the  pointing  end  with  soot,  which  seems  to  bear  a  relation  to 
tlie  universal  “  crescent  moon  ”  or  “  horn  ”  charms  of  other  countries,  and  is  designed 
to  concentrate  the  attention  of  the  evil  eye.  Children,  who  are  most  suscejjtible,  wear 
round  their  necks — 

1.  El  Abu  Abyad,  or  Ababyad  (Plate  XLll.,  fig.  ll)--a  charm  consisting  of  two 
pieces  of  “  wad  abiad  ”  ((17)  suspended  one  above  the  other  in  a  strijr  of  leather. 

2.  El  Goza  (Plate  XEII.,  fig.  12) — a  pair  of  Heglig'  nuts,  similarly  placed. 

3.  El  Hafiza  (Plate  XLII.,  fig.  !))  -a  large  disc  of  silver  aljout  2  in.  in  diameter,  on 
which  is  inscribed  “Protector!  Protector!  protect  our  little  Ali  ”  (or  whatever  the  child’s 
name  may  be),  whilst  both  adults  and  children  carry  also  specially  prepared  written 
charms,  to  which  I  shall  refer  later.  Eor  cure  as  well  as  prevention  there  are  certain 
highly  considered  roots  • — 

1.  El  Shari  (?),  which  in  cases  of  necessity  must  be  chewed  to  a  pulp  in  the  mouth 
(preferably  of  a  holy  man),  and  applied  to  the  interior  of  the  nostrils  of  the  sufferer,  who 
sneezes  violently  many  times  and  is  then  greatly  relieved  or  even  cured. 


The  fruit  of  Balanites  leyijptiaca,  Del. 


Ins. 

H  -bri 


PLATE  XLII 


M'- 


Charms.  ( See  pages  288-292J 


2.  EL 

3.  El 


4.  EL 

5.  EL 


BARAD  (cold).— An  Opaque  white  stone  worn  round  the  wrist  m  order 
to  protect  the  wearer's  horse  from  horse  sickness 
This  stone  is  supposed  to  fall  with  the  hail,  hence  the  name 
HaCAR  ET  Dam  (blood  stone)— Mounted  as  a  ring 
HaGAR  EI-  DA.M— Used  as  a  neck  ornament 

Placed  in  water,  which  is  then  used  as  a  specific  in  cases  of  sunstroke 
and  headache.  In  epistaxis.  one  of  these  stones  is  tied  round  the 
forehead  to  check  the  bleeding 
HAGAR  EL  AkhdAR  (green  stone)— Mounted  as  a  ring 
HAtiAR  EL  A  R  HOAR— Roughly  cut  as  a  neck  ornament 
The  stone  is  placed  in  boiling  water,  which  when  cool  is  administered 
locally  and  internally  in  cases  of  sunstroke  and  headache.  1  lie 
stone  also  acts  as  a  styptic  when  locally  applied 


G.  El  FeroUs  (turquoise).  Worn  set  in  a  ring.  Placed  in  hot  water,  which 
is  then  drunk  to  relieve  vesical  retention.  Looked  at  the  first  thing  in 
the  morning  if  brings  good  luck  for  the  rest  of  the  day 
7.  KaDUG.— Horn  fitted  with  a  root  (?)  for  protection  against  wounds 
K.  A  spurious  written  charm 
!».  EL  HaFIZA  (protector) 

A  silver  charm  suspended  round  the  necks  of  children  to  protect  them 
against  tlie  evil  eye  and  illness  arising  therefrom 
The  inscription  runs  as  follows  "  Protector  !  Protector  !  protect  our 
little  Ali  from  evil  ” 

10.  Horse  charms,  to  protect  horse  and  rider  from  illness  and  bad  luck  on  the 
road.  Vide:  “ElHARAU."  No.  I 

1**'  Pfol«ct  children  against  the  ill  effects  of  the  evil  eye 
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Evil  s{)irits 


A  famous 
evil  spirit 


Written 

charms 


2.  El  Alala  (?),  used  in  a  similar  manner  or  else  as  a  fumigant  of  persons  and  jilaces 
possessed  not  only  by  the  evil  eye  but  l)y  any  afrete  (spirit)  or  gin. 

3.  El  Gaine  Magine  (?),  a  Falatah  root,  powdered  and  mixed  into  a  paste  with  other 
materials,  after  which  it  is  moulded  into  a  conical  shape  and  dried,  being  carried  loose  in 
the  pocket  as  a  talisman  ;  and,  for  a  remedy,  powdered  and  swallowed  in  small  quantities. 
Eril  Spirits  and  Influences. 

Next  to  the  evil  eye,  and  an  almost  equally  important  factor  in  the  causation  of  disease 
and  disability,  come  a  perfect  army  of  evil  spirits — genii,  afrete,  shatan,  baahi,  faries, 
ghosts,  metamorphoses  from  man  to  animal  and  vice  versa;  men  possessed  (Zarr, 
Shaukh),  etc.,  all  apparently  under  the  very  nominal  control  of  Suliman,  son  of  Daoud, 
their  chief.  There  are  besides  an  equal  number  of  good  spirits  who  do  not  concern  us. 
The  names  of  the  evil  spirits  are  legion,  and  can  be  found  in  the  numerous  Arabic  writings 
on  the  mystic  which  form  the  text  books  of  the  Fiki. 

To  mention  but  a  few  welbknown  ones  :  Tiltaniish,  A’akoush,  Habteet,  Attatsh,  Anshil, 
Bouni,  Agbareet,  Touni,  Saroum,  Karendees,  etc.,  whilst  (in  Kordofan)  of  more  local  fame 
are  El  Ilowi,  El  Wadi,  El  Karar,  Abu  Gou,  x\bu  Galha,  El  Ahmar,  Kirsh  El  Fil,  and 
Abu  Heleba,  of  rather  higher  class  and  which  apparently  do  not  descend  to  the  depths 
of  evil  and  depravity  to  which  other  spirits  of  a  lower  rank  fall.  Amongst  these 
latter  there  is  a  certain  Um  El  Sibian,  who  accounts  for  greater  harm,  and  who 
apparently  provokes  more  preventive  charms  than  any  dozen  others.  She  is  described 
as  a  lean  and  loathsome  old  woman,  possessing  control  over  all  mankind,  travelling  invisibly 
and  destroying  by  her  more  presence.  She  wastes  children  with  disease,  attacks  pregnant 
women,  and  attends  at  child-birth,  causing  aljortion,  “  animate  retention,”  or  still-birth.  She 
renders  men  impotent  and  marriages  sterile,  she  disseminates  venereal  disease,  destroys  crops 
at  seeding  and  harvesting,  and  causes  even  monetary  ventures  to  bear  no  fruit.  The  powers 
of  this  goddess  of  sterility  and  destruction  are  indeed  far-reaching,  and  can  only  be  combated 
by  the  use  of  one  or  more  of  the  seven  charms  which  Suliman  extorted  from  her  in  the 
wilderness,  and  which  are  well  known  to  the  Fiki  (see  Figs.  63  and  64,  and  67-73).  Such 
charms  are  essential  to  the  lover,  the  married,  the  pregnant,  and  especially  to  children, 
who,  if  unprotected,  she  delights  to  kill  or  deform  with  rickets,  club-foot,  curvature, 
rupture,  etc.,  from  which  there  can  be  no  cure.  Let  this  description  of  one  serve  as  an 
example  of  many  often  equally  grotesque  and  loathsome. 

1‘recentioii  and  Cure. 

Having  considered  under  these  two  comprehensive  headings  “The  Evil  Eye”  and 
“The  I'lvil  Spirit,”  the  chief  factors  that  always  “by  the  will  of  God”  account  for  the 
incidence  of  disease,  matters  of  prevention  and  cure,  already  touched  on  in  passing, 
require  some  further  mention. 

Written  Charms.  (Ketab,  Hagab,  Waraga.) 

Holy  and  mystic  writings  contained  in  neat  rectangular  or  cylindrical  cases  of  red 
leather,  ornamented  and  suspended  on  a  leather-carrying  string,  singly  or  in  nundjers. 
(Idate  XLI.)  These  “  words  of  power,”  either  by  their  intimate  connection  in  subject  or 
name  with  an  evil  one  (who  seems  thus  to  be  deprived  of  much  of  his  power),  or  by  their 
purely  religious  bearing,  or  both,  are  extremely  potent. 

First  in  order  of  importance  arc  the  universal  charms  which,  compiled  according  to 
loose  formuhe,  seem  to  p{)ssess  unlimited  scope  and  serve  as  prevention  or  cure  for  all  the 
ills  that  flesh  is  heir  to,  and  among  all  conditions  of  men.  They  are  strange  mixtures  of 
religion  and  paganism,  consisting  as  they  do  of  quotations  from  the  Koran,  sometimes  alone, 
but  more  generally  coupled  with  other  matter,  frequently  compiled  on  a  system  (El  Abyada) 
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peculiar  to  such  writings,  in  which  for  greater  mysticism  letters  and  numbers  are  used, 
mostly  of  the  ordinary  type  but  possessing  different  significance. 

A  “  Khatim  ”  (seal)  (Figs.  61  and  62)  usually  forms  the  nucleus  for  the  charm  ;  it  consists 
of  a  sub-divided  square  (10-30  sub-divisions  or  more),  each  division  containing  a  sign,  letter, 
word,  or  pious  ejaculation,  or  again  numbers,  letters  and  signs  representing  the  name  of  a 
holy  person,  or  simply  a  variety  of  “abracadabra"  arrangement.  Such  nuclei  are,  again, 
surrounded,  as  a  rule,  by  long  repetitions  of  holy  words  and  phrases  (reading  in  corkscrew 
fashion  from  within  oiitwards),  the  exact  number  of  repetitions  having  an  important  bearing 
on  the  remedy  aimed  at — while  distributed  through  the  text,  commonly  at  the  beginning 
and  end  of  passages,  are  various  mysterious  signs,  such  as ; — 


Sign  of  Suliman  (Solomon)  |  |  Sign  of  Adrise  (Enoch) 

—  or  Signs  of  Daoud  (David)  _  Sign  of  Liiot  (Lot) 

Sign  of  Sheet  (Seth) 


which  must  surely  appeal  to  the  illiterate  eye. 

The  more  mystic  and  less  Koranic  of  these  Ketabat  can  be  produced  Ijy  utterly 
ignorant  Fikis  who  have  but  the  slightest  knowledge  of  reading  and  writing,  sufficient  to 
place  on  paper  a  few  hackneyed  words  and  exjiressions.  Some  do  not  even  possess 
this  rudimentary  knowledge,  and  palm  off  on  their  credulous  clients  the  most  blatant 
forgeries  composed  of  a  series  of  scribbles  resembling  somewhat  the  genuine  article, 
which  they  have  taken  as  model.  (Figs.  74  77.)  One  such  impostor  was,  a  short  time  ago, 
detected,  tried  and  imprisoned  at  El  Obeid,  and  a  large  number  of  his  fraudulent  wares 
confiscated. 

The  cost,  too,  of  these  charms  is  outrageous.  From  the  poorest  the  Fiki  claims  at  least 
10  to  50  piastres'  a  pajjer,  while  from  the  well-to-do  sometimes  many  hundreds  of  piastres 
or  their  equivalent  in  kind,  as  also  like  extortions  for  prayers,  ceremonies,  sacrifices,  etc. 

The  less  pretentious  liut  more  scholarly  Ketab  consists  simply  of  selected  quotations 
from  the  Koran  of  verses  and  chapters  recognised  as  having  s^^ecific  effect  on  specified 
complaints,  etc.,  or  even  verses  referring  by  word  alone  to  the  part  (eye,  ear,  etc.)  affected. 

Thus  for  protection  against  the  attack  of  evil  spirits  there  are  certain  verses  from  the 
chapter  of  “  Genii  ”  (71)  and  the  chapter  of  “The  Cow”  (2)  verses  55  and  254.  .fgainst 
the  attack  of  enemies  and  the  evil  eye  “  The  Chair,”  certain  verses  from  the  chapiter  of  “  The 
Cow” — which  is  held  in  the  very  highest  esteem,  .\gainst  all  bodily  disease  the  chapter  of 
“The  Unity”  (112)  which,  together  wdth  the  chapter  of  “The  Cow,”  is  looked  upon  as 
particularly  holy  and  powerful  in  effecting  good. 

In  diseases  of  the  eye,  “  The  Splitting  Asunder”  (64,  verses  21  and  30).  For  headache 
chapter  93,  verses  20  to  24. 

At  child-birth — “Abu  Lahab  ”  (111);  “The  Opening  ”  (94)  is  another  very  favourite 
chapter,  read  aloud  before  the  commencement  of  any  treatment,  and  set  on  paper  as  a  charm. 

Ketabat  may  also  be  derived  from  the  sui^plementary  Holy  Books  and  from  the 
writings  of  holy  men,  amongst  whom  is  numbered  the  Mahdi.  The  prayers  and 
exhortations  issued  by  him  during  his  life  are  still  copied  and  circulated  in  all  good 
faith,  a  faith  which  is  deemed  to  have  no  limitations  to  its  power  of  cure,  save  those 
arising  through  the  unholy  living  and  fleshly  weakness  of  the  patient  and  practitioner. 
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Fig.  63 

Figs.  63  and  64.  The  seven  charms 
against  Um  elSibian.  As  protection 
during  pregnancy,  child-birth  and  infancy: 
and  as  a  safeguard  against  sterility,  insanity 
and  evil  spirits 


Fig.  65 

Lohn  (or  writing  board)  on  which 
Koranic  phrases,  mystic  inscriptions, 
etc.,  are  inscribed  by  Fikis  (holy 
men).  The  ink  when  dry  is  washed 
off,  and  the  resulting  fluid  prescribed 
as  medicine  for  internal  adminis¬ 
tration  and  external  application  in 
cases  of  illness,  local  or  general. 
This  course  of  holy  writ  in  solution 
constitutes,  and  is  termed  El  Mahaia 


Fig.  66 

Holy  Water.  Water  from  the 
Prophet’s  Holy  well.  Zamzen,  at 
Mecca.  Used  in  small  quantities  as 
a  specific  for  all  ills,  and  imported 
in  metal  flasks  by  pilgrims 


Fig.  64 
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Hence  the  more  irreproachable  the  author  the  more  potent  his  charm,  and  repeated 
failures  redound  against  his  credit  ;  whilst  some  well-worn  charms  of  saintly  men  gather 
power  with  years,  and  become  as  comprehensive  in  their  effects  as  many  of  our  quack 
remedies  themselves. 

Written  charms  can  be  compiled,  therefore,  against  every  conceivable  form  of  disease 
and  disorders  of  mind,  body  and  soul,  no  matter  what  the  cause,  as  well  as  for  the 
gratification  of  every  wish,  good  or  bad,  and  as  protection  against  every  evil.  There  are 
many  books  written  by  the  educated  Pikis  of  Kgypt  and  elsewhere  giving,  I  believe,  in 
detail,  all  particulars  relative  to  the  subject,  and  forming  the  ground-work  on  which  tlie 
provincial  holy  man  bases  his  procedure. 

Other  varieties  of  charms. 

The  roots  of  various  trees  and  plants  which  possess  supernatural  powers  against  evil 
spirits,  evil  eyes,  and  the  attacks  of  reptiles  are  worn  simply  suspended  in  a  loop  of 
leather,  or  in  a  small  leather  case,  or  packed  into  the  hollowed  extremity  of  a  gazelle 
horn  (then  called  Kadug,  Plate  XLII.,  fig.  7).  They  are  often  hung  in  company  with 
written  charms  against  the  same  evil,  and  act,  not  only  as  a  protection,  Init  in  case  of 
necessity  as  a  remedy. 

They  are  ; — 

1.  Gahujil  .Vgainst  the  sting  of  scorpions.  When  worn,  a  scorpion  will  not 

approach,  and  can  be  picked  up  and  handled  with  impunity.  As  a  cure  the  root  is  charred 
and  used  as  a  cautery,  when  it  is  supposed  to  “  suck  out  the  venom.” 

2.  Fjlhrah  is  another  root  possessing  similar  qualities — it  is  carried  in  company 
with  a  piece  of  TJshar  bush  root,  to  which  it  bears  a  male  relation,  the  IGhar  taking  no 
active  part  in  tlie  cure. 

3.  Kasir  Asicit  (?).  Against  snake  bite.  Snakes  dare  not  approach  the  possessor 
and  on  sight  of  the  root  they  are  said  to  rear  up,  hiss  loudly,  and  then  fall  to  the  ground 
as  though  dead.  For  a  remedy,  it  is  charred,  used  as  a  cautery,  and  small  fragments  are 
also  swallowed.  In  conjunction  with  this  root  is  often  carried  a  circular  fragment  of  skin 
from  the  large  lizard  (  Warana^),  called  locally  El  Waral  or  El  Ziihluf,  the  rough  surface 
of  which  is  used  to  refresh  the  site  of  injury  before  cauterisation  (Plate  XLI.,  fig.  11). 

1.  Damiu  Ashara  (guarantee  of  10). 

5.  Jhimin.  Khiims'.i  (guarantee  of  /5).  Have  a  similar  use  and  action  to  3. 

6.  El  Alula.  (?).  .‘\gainst  evil  spirits,  the  evil  eye  and  reptiles,  being  worn  as  a 
protection  and  used  for  remedy  as  a  fumigant  of  persons  and  places  ;  or  applied  in  a  spittle 
paste  to  the  interior  of  the  nostrils. 

7.  Fiki  liila.  Ihnra.i/a — found  in  Central  Kordofan. 

8.  Salah  Mawjooil — growing  in  the  Gel)el  district  of  Southern  Kordofan.  Have 
tlie  same  properties  as  El  Alala,  but  to  a  lesser  degree. 

9.  El  Shari  (?).  Against  giddiness,  the  evil  eye,  and  impotence  ;  the  root  being 
powdered  and  used  as  snuff. 

10.  El  llaiue  Magiiie  (?).  Also  against  the  evil  eye. 

11.  Ahn  Tamara.  The  root  of  a  variety  of  palm  tree,  a  safeguard  against  impotence, 
and  a  general  charm  for  success  in  love.  Small  quantities  are  eaten  as  an  aphrodisiac  and 
to  fortify  the  owner  in  hardship  and  danger. 

12.  Sharab  El  Shamsein.  (The  drinker  of  the  two  Suns.)  Also  named  El  Shams 
El  iharoof.  (The  favoured  of  the  Sun.) 

A  tree  so  called  because  its  branches  and  roots  are  said  to  always  point  towards  the 


Probably  I'lirmuis  nitotinis. — A.]!. 
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vising  and  setting  sun  ;  it  grows  in  Darfur.  The  bark  and  roots  possess  the  same  qualities 
as  in  the  case  of  Aim  Tamara. 

Many  of  these  will  be  referred  to  more  fully  under  the  heading  of  “  Local  Drugs.” 

There  are  besides  other  medicinal  preparations  prescribed  by  the  learned,  the 
composition  of  which  remains  quite  unknown  even  to  the  possessor,  the  charm  having  not 
infrequently  been  handed  down  from  father  to  son  for  many  generations.  I  possess  one 
such,  over  forty  years  of  age,  which  was  compiled  by  one  of  the  Mahdi’s  physicians  and 
presented  to  me  by  his  son. 

The  childhood  charms  for  protection  against  the  evil  eye:  Aim  Ahiail,  El  (Inza,  and 
El  [fafiza,  have  already  been  mentioned  ;  the  two  first,  carried  in  pairs,  are,  I  suspect, 
constructed  to  resemble  eyes,  probably  of  similar  origin  to  the  Eyes  of  Horns  and  various 
other  eye  designs  irsed  for  centuries  past  in  like  manner. 

Stones. 

Certain  rarer  stones  possess  to  the  native  idea  curative  properties,  and  hold,  I  imagine, 
the  same  colour,  and  hence  suiJerstitious,  influence  over  the  mind  as  they  have  done  and  do 
in  all  countries  and  at  all  ages.  These  are : — 

1.  El  Ba.rad  (Plate  XTjII.,  fig.  1),  an  oiialescent  whitish  stone,  said  to  fall  from  the  sky' 
with  the  hail,  hence  the  name  (hail  storms  being  not  uncommon  during  the  Khurif). 
It  is  worn  by  the  man  to  protect  his  horse  against  Xignia  (horse-sickness). 

2.  El  Ferous  (turquoise),  (Plate  XLIL,  fig.  6).  Is  used  in  cases  of  urinary  retention, 
as  follows :  A  Sihah  El  Ynsiir  (jet  rosary)  being  secured  round  the  patient’s  loins,  the 
ferous  is  dropped  into  cold  water,  stirred  several  times,  and  the  fluid  drunk  as  medicine. 
This  stone  also  brings  good  luck  for  the  day  if  looked  on  by  the  wearer  the  first  thing 
on  getting  up  in  the  morning,  its  luck-giving  properties  being  recognised  in  Africa 
apparently  as  well  as  in  Europe. 

3.  El  Ha.yar  et  I'am,  or  Fas  et  Dam  (blood-stone)  (Plate  XLII.,  figs.  2  and  3) — an 
opaque  red  stone  hearing  the  same  popular  name  amongst  ourselves.  It  is  worn  in  a  ring 
or  round  the  neck,  and  is  reputed  to  protect  against  sunstroke  and  headache  ;  “a  solution  ” 
made  in  boiling  water  being  applied  externally  and  administered  internally  as  a  cure  in 
either  condition.  It  also  stops  nose-bleeding  when  tied  tightly  round  the  temples. 

4.  El  Ilagar  el  Akhdar  (Plate  XLIL,  figs.  4  and  5),  a  hard  green  stone  resendfiing 
spar,  ijossessing  the  same  styjitic  properties  as  the  above. 

5.  Jlatjar  et  Ilorra,  or  Ain  et  Ilorra  (cat’s-eye),  a  polished,  pure  white  stone,  worn 
by  men  on  the  finger  or  wrist  to  safeguard  the  owner  against  having  children  by  other 
women  than  his  legitimate  wives.  The  careful  husband,  too,  before  leaving  an  untrust¬ 
worthy  wife  for  any  period,  soaks  this  stone  in  sour  milk,  which  he  then  gives  the  woman  to 
drink  ;  after  which,  should  she  commit  adultery,  there  will  result  no  illegitimate  offspring. 

6.  Stones  from  the  graves  of  the  holy  (Plate  XLL,  fig.  12).  The  small  white  stones 
which  decorate  the  native  burial  grounds  are  procured  from  well-known  and  reverenced 
graves,  and  worn  as  a  protection  against  evil  and  disease.  They  also  bring  good  luck  and 
sanctity.  They  are  worn  in  small  fragments  carried  in  tin,  leather,  or  horn  cases. 
It  is  remarkable  the  reverence  and  awe  in  which  these  graves  are  held  by  the  people,  and 
the  degree  of  fanatic  and  frenzied  devotion  exhibited  by  pilgrims  visiting  them.  Various 
graves  are  famous  for  differing  miraculous  qualities,  such  as  the  healing  of  wounds,  the 
restoration  of  health  and  sanity,  the  granting  of  a  child  to  the  childless.  Some  are  used  as 
places  of  safe  deposit,  for  l)elongings  discarded  on  the  road — no  thief  presuming  to  rifle 

■  It  is  interesting  to  note  that  not  more  than  a  century  ago  a  like  origin  was  ascrilied  to  the  “  worked  flint  ” 
iinplenients  of  primitive  man  distributed  so  plentifully  over  the  surface  of  enlightened  Europe. 
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Spurious  charms  compiled  by  an  illiterate  impostor,  in  imitation  of  the  genuine  article.  This  person,  who,  posing  as  a  Fiki  (holy  man),  for  a  considerable  time  sold  his  wares  to  the  ignorant. 

was  eventually  detected  and  punished 
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them — and  all  receive  small  offerings  and  decorations.  They  are  the  favourite  spots,  too, 
for  the  swearing  of  solemn  oaths,  and  should  such  an  oath  prove  false  dread  consequences 
are  expected. 

The  greatest  care  is  taken  in  the  preservation  and  cleanliness  of  these  graves,  even  in 
the  most  out-of-the-way  places. 

In  the  case  of  FA  Barad  we  have  an  instance  of  the  master  wearing  a  charm  to  protect 
his  beast  from  disease.  The  beast  may  in  like  manner  carry  charms  to  safeguard  his 
master  from  ills  and  dangers  on  the  road  (as  well  as  others  to  heal  and  protect  himself). 
(Plate  XLII.,  fig.  10.) 

Mode  of  Wearing  C, harms.  The  position  of  a  charm  on  the  person  differs  according  to 
sex,  status,  and  the  effect  aimed  at.  Thus  amongst  women,  who  naturally  carry  larger 
numbers  than  men,  they  are  suspended  round  the  neck,  hanging  on  a  level  with  the 
breasts  and  hips,  and  having  in  these  positions  usually  a  bearing  on  love  or  its  sequelae. 
Men  wear  them  fastened  round  either  arm  above  the  bend  of  the  elbow,  often  in  large 
bunches,  which  are  considered  highly  ornamental  (this  is  well  shown  in  the  illustrations  of 
the  gum  collector.  Figs.  205  and  208,  pages  419  and  425) ;  the  Kordofan  knife  being  carried 
in  the  same  position,  the  sheath  of  which  is  usually  supplied  witli  two  or  more  surgical 
instruments  {Sam.undin),  and  often  with  emergency  roots  and  writings  of  small  size,  against 
the  evil  eye,  reptiles,  etc.  (Fig.  86.)  Bound  the  wrist  too,  or  attached  to  the  Sihah  (rosary), 
are  often  smaller  or  more  valuable  Hegabat. 

The  better-class  Arab  wears  his  charms  on  his  left  flank,  suspended  in  line  on  a  single 
silk  or  leather  cord  passed  over  the  right  shoulder.  They  lie,  as  a  rule,  next  tlie  skin,  and 
are  here  quite  hidden  by  the  clothing. 

In  localised  disease,  where  special  local  effect  is  sought,  the  Ketab  is  fastened  over  or 
above  the  site  to  be  acted  upon ;  thus  for  wounds  of  extremities,  strained  joints,  faranteet,i 
etc.,  it  is  tied  round  the  injured  limb  immediately  above  the  lesion,  whilst  for  headache  and 
toothache  round  the  temples  and  in  abdominal  troubles  round  the  waist ;  often  for  a  single 
effect  two  or  more  Hegabat  are  required.  So,  for  increasing  sexual  vigour,  four  are  worn — 
two  at  the  breasts  and  two  at  the  hips,  sirspended  or  sewn  into  the  clothes  ;  for  preventing 
conception  there  are  three ;  and  again  three  are  required  if  one  wishes  to  render  a 
person  sterile,  two  being  secretly  placed  beneath  the  subject’s  angerib  (bed)  and  another 
deposited  at  night  within  a  neighbouring  grave.  In  most  severe  or  prolonged  diseases, 
and  during  child-birth  also,  numerous  Ketabat  are  hung  round  or  attached  to  the  bed,  as 
well  as  on  the  person  of  the  sufferer ;  whilst  if  a  drug  and  writing  bear  on  the  same  ill 
they  are  usually  coupled  one  in  front  of  the  other  on  a  single  cord  (Plate  XLI., 
figs.  1  and  10).  Amongst  a  certain  class  who  cannot  afford  the  true  article,  false  charms 
holding  only  small  blocks  of  wood  instead  of  writings  are  worn  (Plate  XLI.,  fig.  15)  as  a 
sign  of  respectability  or  prosperity,  and  also  with  the  view  of  hoodwinking  not  only  seen 
but  unseen  neighbours ;  these  are  usually  conspicuous  by  their  weight  and  bulk.  Strips  of 
leather  passed  round  the  body  or  limbs  and  knotted,  though  unaccompanied  by  any 
writings,  are  also  worn  for  protection,  and  correspond  to  the  luck  knots  employed, 
I  believe,  by  other  primitive  jjeople. 

Having  detailed  these  passive  remedies,  some  of  the  more  usual  routine  methods  of 
supernatural  cure  require  brief  mention. 

1.  Prayer  and  Laying  07i  of  Hands,  together  with  exhortations  to  the  depai’ted 
Fiki,  saint,  and  sherif,  as  well  as  to  the  more  mysterious  “unseen,’’  are  offered  up  (for  a 
wage)  by  the  holy  man  on  behalf  of  the  sufferer  before,  during,  and  after  courses  of 
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treatment.  It  is  seldom  undertaken  alone,  however,  as  the  sale  of  drugs  and  Ketabat,  and 
the  following  more  expensive  and  imposing  methods,  are  generally  recommended  : — 

2.  The  Mahaia,  to  which  I  have  referred  elsewhere,  consists  of  the  internal  administra¬ 
tion  and  external  application  of  a  solution  of  the  same  holy  and  mystic  words  and  signs 
found  in  the  Ketabat,  as  also  fumigation  by  the  smoke  given  off  by  such  when  burnt.  These 
writings  are  made  on  paper,  raw  hide,  and  various  specific  roots  and  drugs  [Garad,  Alala, 
etc.),  in  which  case  the  medicinal  element  is  presumed  to  play  a  part — which  are  then 
boiled  in  water  and  the  resulting  “dowa”^  prescribed.  The  same  effects  (due,  however, 
solely  to  the  supernatural)  are  obtained  by  writing  on  paper,  “Lohn”  (writing  board) 
(Fig.  65),  stone,  glass,  or  metal  and  simply  washing  the  ink  off  the  surface  for  use  as 
medicine.  During  the  preparation  of  a  Mahaia  there  is  often  much  prayer  and 
ceremony. 

3.  The  Azima  (spittiitij  cure).  Undertaken  for  any  disease  not  obviously  purely 
local,  is,  I  believe,  an  almost  universal  custom  throughout  the  Fast  from  time  immemorial. 
The  powers  of  cure  rest  chiefly  with  descendants  of  the  Prophet  and  particularly  holy  men, 
though  any  human  spit  is  supposed  to  have  curative  properties.  The  usual  routine  is  for 
tlie  operator  to  kneel  over  the  outstretched  patient  and  after  silent  prayer  to  read  the 
“Fatah”  aloud,  after  which,  with  pious  ejaculation,  he  spits  thrice  over  the  prone 
body,  finally  saying  “Amine”  (Amen)  and  rising  to  his  feet.  The  patient  may  show 
considerable  signs  of  uneasiness  during  this  procedure,  and  if  it  is  so  willed  begins  rapidly 
to  recover. 

Modifications  of  the  treatment  are  : — 

(a)  Mixing  the  saliva  with  sand  (as  referred  to  in  our  Bible),  for  application 
usually  to  the  nostrils,  eyes,  and  forehead. 

(b)  Chewing  up  roots,  etc.  and  converting  them  into  a  pulp  in  the  spittle 
for  application  within  the  nostrils  already  recorded. 

(cj  The  expectoration  of  a  holy  man  mixed  with  water  and  carried  to  the 
bedridden  as  a  remedy. 

4.  The  Fire  (Jure.  For  certain  distempers  of  mind  and  skin  lesions  the  sufferer 
may  be  passed  througb  the  flame,  being  swung  by  his  shoulders  and  heels  three  times 
slowly  over  a  fire.  This  is  a  most  interesting,  but  by  no  means  universal,  custom.  The 
Sherif,  when  enraged,  may  expose  himself  to  fire  without  injury,  as  may  also  Zarr  or 
Shaukh  (those  possessed  by  the  spirits  of  the  evil)  ;  whilst  certain  holy  writings  are  said 
to  resist  the  ravishes  of  flame. 

5.  The  (Jastiuij  out  of  Devils.  In  such  an  undertaking,  the  services  of  a  powerful, 
preferably  a  hereditary,  Fiki  are  required  (certain  old  women  also  are  ade2its  in  the 
method  by  less  holy  means).  This  Fiki,  in  the  first  place,  writes  a  charm  on  paper, 
board  or  glass,  and  manufactures  a  Mahaia  for  the  sufferer  to  drink  and  snuff  into  his 
nostrils.  Next,  he  writes  a  charm  on  jiajrer,  which  he  burns,  the  smoke  being  inhaled 
by  the  jjossessed  (through  mouth  and  nose),  who  is  then  bound  in  rojios  or  chains  and  left  in 
a  starved  and  solitary  condition  within  a  closed  and  darkened  tukl'^  or  room.  After  the 
space  of  three  or  four  days  the  devil,  as  a  rule,  becomes  restless,  shows  signs  of  wishing  to 
depart  and  cries  out,  “Ana  marakt  ”  (“I  am  coming  forth”),  on  which  the  Fiki — who,  if 
not  jiresent,  is  hurriedly  sent  for — offers  pii’ayers,  and  then  asks  the  devil  how  he  intends 
coming  out,  to  which  the  iTitter  answers,  “  By  the  nose,  mouth  and  ears.”  (Should  he 
mention  the  eyes  as  a  mode  of  exit,  he  is  deceiving  and  will  require  further  severe  measures.) 
If,  however,  all  goes  well,  the  Fiki  calls  upon  him  to  come  forth  (at  the  same  time  laying 
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on  his  hands),  which  he  may  do,  causing  much  outcry  and  distortion  on  the  part  of  the 
patient,  who,  as  a  rule,  falls  hack  in  a  stupor,  waking  later  in  his  right  mind  and  with 
no  memory  of  what  has  happened.  This  procedure  can  lie  varied  and  supplemented  hy 
fumigations  of  the  room  and  body,  prayers,  fastings,  exhortations,  etc.,  especially  in  the 
case  of  stubborn  devils,  some  of  whom,  liowever,  it  is  impossible  to  banish.  The  devil 
having  been  expelled  a  Ketab  is  at  once  written  by  the  holy  man  and  placed  round  the 
patient’s  neck  to  prevent  his  re-entry. 

6.  Saiid-yaziny.  The  Falatah,  who  form  such  a  considerable  factor  in  the  populations  Sand-gazing 

of  the  large  towns  of  the  province  and  who  are  reputed  to  be  a  nation  of  Fikis,  have 

recourse  to  sand-gazing,  for  the  purpose  of  making  a  diagnosis  and  predicting  the  course, 
treatment  and  issue  of  an  illness,  the  medium  being  a  small  boy  (one  who  has  never  been 

bitten  hy  a  dog  nor  burnt  in  the  fire).  The  latter,  gazing  on  the  word  “  Allah  ”  in  the  centre 
of  a  Khatim  traced  in  the  sand,  and  under  the  controlling  eye  of  a  Fiki,  calls  to  the 
“  King  of  the  Devils,”  who,  on  his  arrival,  will  answer  any  questions  put,  regarding  the 
sick,  through  the  medium  of  the  child,  by  this  time  sunk  into  a  trance.  (Water  or  a 
mirror  may  be  placed  for  the  hoy  to  gaze  into  instead  of  the  sand.) 

7.  Buried  Fowl  Cure.  In  cases  of  mysterious  illness  and  bad  luck,  these  people  Buried  fowl 

(the  Falatah)  also  adopt  a  strange  prophetic  and  curative  custom,  as  follows : — 

The  sufferer  procures  a  cock  and  a  sheep,  the  latter  being  sacrificed  and  the  flesh 

given  to  the  poor.  The  former  is  fed  with  a  Mahaia  preparation  and  has  certain 

roots  inscribed  with  Koranic  quotations  placed  round  its  neck.  It  is  then  put  under 
an  inverted  “burma,”  or  basket,  and  buried  below  the  ground.  After  a  period  of  seven 
days  (during  which  time  the  Fiki  is  supposed  to  pray  vigorously)  the  bird  is  uncovered. 

If  found  dead,  grave  consequences  are  to  be  expected.  If  alive,  all  will  be  well ;  the 

Fiki  is  highly  paid  and  the  cock  killed,  its  flesh  being  cooked  and  given  as  a  specific 

to  the  person  who  has  undertaken  this  somewhat  expensive  and  decidedly  cruel  remedy. 

From  the  foregoing  pages  it  will  be  gathered  how  intimately  superstition,  in  the  form 
of  magical  beliefs  (sympathetic,  symbolic,  etc.),  faith  in  mystic  writings,  the  influence  of 
spirits,  ghosts,  and  the  like,  and  the  belief  in  talismans,  amulets  and  charms,  has  become 
blended  with  the  religion  of  these  inhabitants  of  Kordofan  ;  and  in  consequence  what  an 
all  important  part  it  plays  among  their  medical  customs  and  practices.  It  is,  indeed,  one 
of  many  examples  of  the  encroach  of  magic,  fetishism,  and  debased  worship  into  a  purely 
monotheistic  belief,  and  only  shows  what  a  little  span  separates  these  rugged 
people  from  their  ancient  idolatries,  between  which  and  so-called  fetishism  many 
imperceptible  graduations  without  an  appreciable  difference  exist.  In  viewing  these 
beliefs,  however,  one  must  take  into  consideration  the  unstable  nervous  and  mental 
condition  of  all  primitive  people,  the  influence  on  them  of  ignorance,  suggestion, 
exaggeration,  surrounding,  etc.,  coupled  with  a  strong  animistic  tendency,  all  of  wliich 
help  to  impress  a  sincere  faith  in  the  supernatural  scarcely  credible  to  the  more 
enlightened,  although  in  fact  the  very  faith  (psychic  concentration,  mental  suggestion)  that 
is  the  potent  factor  in  our  so-called  “Faith”  and  “Christian  Science”  cures,  which  is 
certainly  not  without  the  same  influence  amongst  these  people  as  amongst  ourselves. 

Local  Diiugs,  etc.^ 

In  collecting  the  following  drugs  (those  of  common  use  in  Kordofan)  it  has  been  Local 
hy  no  means  easy  to  assign  to  each  its  specific  uses,  or  even  to  discover  such  essential 

‘  For  the  botanical  names  of  most  of  the  plants  mentioned,  one  is  indebted  to  Mr.  A.  F.  Brouu’s  “  Catalogue 
of  the  Flowering  Plants  of  the  Sudan.” 
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facts  as  the  variety,  distribution,  action,  etc.,  of  each.  The  “  Hakim  ”  and  drug  vendor 
seem  often  to  know  little  beyond  the  native  name  or  names  of  their  wares,  which  are 
presented  to  the  enquirer  only  as  specimens,  scraps  of  bark,  roots,  seeds,  etc.,  beyond  which 
obvious  facts  further  information  is  difficult  to  obtain — on  asking  their  use  one  is  commonly 
met  with  the  reply,  “  Alashan  et  Dam”  or  “Dam  sakit,”  the  word  “Dam”  (blood) 
embracing  every  conceivable  form  of  illness,  and  often  only  on  patient  questioning 
can  more  explicit  details  be  elicited,  and  a  consensus  of  opinion  obtained. 

1.  Kohl.  (Black  Antimony.)  Sold  raw  in  the  SAk.  It  is  powdered  and  used  for 

cosmetic  p)urposes,  being  painted  round  the  margin  of  the  eyes  and  introduced  into 
tribal  scars  and  tattoo  punctures  to  produce  a  permanent  blue  coloration.  It  is 
also  applied  to  granular  lids,  alone  or  mixed  with  powdered  sugar. 

2.  Zabid  Malih.  Bone  obtained  from  the  cuttle-fish,  imported  from  Egypt.  Powdered 

and  mixed  with  Kohl  for  use  in  cases  of  granular  lid  and  conjunctivitis. 

3.  Siiccar  Nehut.  Sugar  extracted  from  honey.  Eaten  as  a  sweet.  Also  used  to 

“  clean  the  stomach  ”  in  indigestion  and  again  powdered  with  Kohl  for  application 
to  granular  lids  as  a  caustic. 

Powders  are  applied  to  the  eyes  on  a  small  probe  or  brush,  which  is  passed 
along  the  margins  of  the  lids  and  surplus  powder  left  among  the  eye-lashes. 

4.  lihech.  Dried  leaves  of  the  sheeh  tree  (  ?  ),  used  as  a  powder  or  decoction 

in  cases  of  flatulence  and  gonorrhoea.  The  drug  is  imported  from  Egypt. 

5.  Ilarijal.  (Salem nostemiiui  Anjel,  Hayne.)  The  leaves  of  a  shrub  used  alone  or  with 

sheeh  in  dyspepsia  and  flatulence  and  as  a  specific  in  fevers.  Imported  from  Egypt, 
also  grown  in  the  province.  Purgative  action. 

6.  Ardoh  fruit.  (Tauiariudus  indicus,  Linn.)  The  fruit  of  the  tamarind  tree.  A  thick 

paste  is  made  by  boiling  the  fruit  until  most  of  the  water  has  evaporated.  This  paste 
is  then  rolled  into  halls  and  dried  in  the  sun.  For  use  these  balls  are  dissolved  in 
water,  the  solution  being  drunk  as  a  purge  (senna  leaves  being  often  added)  and  as  a 
febrifuge.  (By  far  the  most  popular  specific  for  fever  in  Kordofan,  where  the  tree 
flourishes  and  is  widely  distributed.) 

Ardeb  bark — used  as  a  tonic  and  febrifuge.  The  root  as  a  specific  in  chest 
complaints. 

7.  Shah.  Alum  (imported),  powdered  or  dissolved,  and  used  for  application  to  wounds 

and  in  cases  of  conjunctivitis.  Also  applied  to  the  gum  in  toothache  and  given 
internally  in  gonorrhoea  and  leprosy. 

Burnt  with  charcoal,  to  fumigate  children  suffering  from  fever. 

8.  (Jarad.  Fruit  of  the  Sunt  tree  (Acacia  arahica),  a  universal  remedy.  The  fresh  fruit 

sucked  in  cases  of  “  Chest  trouble.”  .\n  infusion  drunk  as  a  specific  in  fevers, 
syphilis,  gonorrhoea,  leprosy,  and  many  other  diseases. 

I).  Henna.  The  leaves  of  the  Henna  shrub  (Lawsonia  alba,  Linn.),  powdered  and  added 
to  water  or  vinegar,  are  applied  to  the  body  surface  in  cases  of  fever,  especially 
among  children.  It  is  also  painted  over  sites  of  inflammation  and  used  for  cosmetic 
purposes  to  the  finger  and  toe  nails,  the  palms  of  the  hands  and  soles  of  the  feet. 

10.  Itashad.  Aromatic  seed  (?).  Imported  from  Egypt.  Powdered  and  boiled  with  water 

it  is  used  as  a  stomachic  in  indigestion,  loss  of  appetite,  etc. 

11.  Ishba.  (Sarsaparilla)  (smilax)  sp.  (?)  Imported.  Used  in  decoction  for  syphilis. 

12.  llelba.  (Triijonellii  occulta,  Del.)  The  seeds  cooked  and  eaten  in  disorders  of  the 

stomach  and  in  cases  of  rheumatism. 

13.  Kamrnud — Aromatic  seeds.  (  ?  .)  Powdered  and  used  as  snuff  in  cases  of 

headache.  A  decoction  given  to  relieve  colic.  Imported. 

14.  Maldab.  (  ?  .)  A  decoction  of  the  seeds  used  in  cases  of  colic,  especially 

among  children. 
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15.  Garingim.  (  '?  .)  Dried  root  bulb,  powdered  with  cinnamon  bark,  and  a  Local 

decoction  made  for  use  as  a  stimulant.  drugs 

16.  Cinnamon — used  as  a  stomachic,  aromatic  and  fumigant. 

17.  Natron  or  Jardak.  Common  “surface  salt,”  picked  up  in  dry,  hard  yellow  cakes  in 

certain  districts  of  N.E.  Kordofan,  and  composed  chiefly  of  chlorides  and  nitrates. 

It  is  largely  used  for  medicinal  purposes  in  all  stomach  and  intestinal  troubles.  For 
food  and  cooking ;  given  also  to  horses  and  cattle  to  improve  their  condition. 
Powdered  and  used  as  a  surgical  dressing. 

18.  Samn  or  tiemna.  (Native  Putter.)  Largely  used  medicinally,  as  a  medium  for  other 

drugs.  For  local  application  and  for  internal  administration  in  various  diseases, 
as  much  as  a  pint  being  drunk  at  a  sitting  and  often  over  prolonged  periods. 

19.  Karkade.  (Hibiscus  sabdariffa,  Linn.)  (lied  Sorrel.)  The  calyces  used  to  brew 

“  Sudanese  Tea,”  a  tonic  and  refreshing  drink.  This  decoction  forms  a  basis  for 
many  other  drugs. 

20.  Senna.  (Cassia  obovata,  Goliad,  and  C.  acutifolia,  Linn.)  The  leaves  used  as  a 

purge.  Also  dried  and  powdered  as  an  application  to  burns  and  wounds.  The 
seeds  are  sometimes  added  to  marissa  to  increase  its  strength  and  flavour. 

21.  Ushar  bush.  (Calotropis  procera,  Ait.)  (Sodom  Apple.)  The  leaves  are  used  in  the 

brewing  of  marissa,  the  prepared  corn  being  spread  on  a  bod  of  these  and  allowed 
to  ferment.  Some  of  the  white  juice  is  also  occasionally  added  to  the  marissa 
itself  to  strengthen  it. 

The  bark,  root,  leaves,  flowers,  and  seeds  are  all  used  for  medicinal  purposes, 
chiefly  as  strong  diuretics  and  purges. 

A  variety  of  sugar  is  obtained  from  the  flower  centre  (Kersi-Fl-Nebi),  which  is 
highly  valued. 

The  white  sap  is  looked  upon  as  a  strong  poison,  and  if  splashed  into  the  eye 
the  native  considers  blindness  is  sure  to  result ;  it  certainly  excites  a  violent 
conjunctivitis  in  animals  (camels  and  horses),  though  I  have  never  seen  its  effects 
on  man.'  It  is  used  for  local  application  in  ringworm. 

22.  Sakaran.  (l)atura  stramonium,  Linn.)  Distributed  widely  round  El  Obeid.  The 

seeds  are  added  to  marissa  to  increase  its  narcotic  effects,  occasionally  with  fatal 
results.  I  believe  it  is  a  popular  poison  also.'-' 

23.  Damin  Ashara.  (  '?  .)  “A  guarantee  of  10.”  This  root,  which  is  very  difficult  to 

obtain,  is  carried  by  a  great  many  Arabs  and  Nubas  suspended  round  the  neck 
or  elbow,  or  attached  to  the  sheath  of  a  knife.  It  protects  the  wearer  from 
bites  of  snakes.  Should  another  be  bitten,  the  end  of  the  wood  is  charred  and 
used  to  cauterise  the  site  of  injury.  Small  pieces  are  also  eaten  to  hasten  the 
cure.  The  natives  have  the  greatest  faith  in  the  root.  I  have  never  seen  it  put  to 
the  test.  Another  root  exists  which  protects  the  owner  in  like  manner  from 
scorpion  bites. 

(a)  (Damin  Khamsa.)  (  '?  .)  “  A  guarantee  of  5.”  Similar  to  above  but  not  so 

powerful,  as  indicated  by  its  name. 

2-4.  Shagaret  en  nar.^  (Fire  tree.)  (  '?  .)  The  root  is  dried,  reduced  to  a  powder  and 

applied  as  a  dressing  to  syphilitic  ulcerations,  leprosy  lesions,  and  septic  sores.  As 
also  the  leaves  of  TAkhdie,  Shatta  and  Gulum. 

25.  El  Shairi.  (  ?  .)  The  root  of  a  tree,  which  is  worn  as  a  charm  against  the 

evil  eye,  the  wearer  being  immune.  When  a  person  is  attacked  by  the  evil  eye 
the  root  is  powdered  and  snuffed  into  the  sufferer’s  nostrils — much  to  his  relief.  It 
protects  also  against  giddiness  and  sexual  impotence. 


‘  lu  India  it  is  used  to  poison  fcniule  infants. — A.B. 
“  In  Egypt,  imt  apijarently  not  in  tlic  Sudan. — A.B. 
■'  Pi'oliably  .-i  spodes  of  /'Jii/dwrbiu. — A.B. 
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26.  El.  Alain.  (  ?  .)  Considered  and  named  the  “  King  of  roots.”  A  guard  against 

all  evil  spirits,  who  cannot  remain  where  its  smoke  is.  To  disinfect  a  haunted  room 
or  the  like  a  small  piece  is  burnt.  To  rid  a  man  of  “  devils  ”  he  is  fumigated,  with 
accompanying  prayer,  or  else  the  Hakim,  hut  preferably  the  Fiki,  chews  up  a 
small  piece  of  root  and  inserts  the  resulting  pulp  into  the  sufferer’s  nostrils.  The 
root  is  worn  also  as  a  protective  charm  against  sunstroke  and  snake  bite  in  case  of 
necessity,  being  used  in  like  manner  to  Ashara. 

27.  llabah.  (Triaiitheiii.a  pentandra,  Linn.)  Powdered  root  given  in  gonorrhoea,  2  drs. 

daily  in  water  or  milk.  It  produces  vomiting  and  diarrhoea  (often  with  blood  in  the 
stools)  and  acute  nephritis  ;  apparently  a  most  dangerous  drug.  {See  “Gonorrhcea.”) 

28.  Shotirunr.  The  ash  of  burnt  wood  and  grass  used  as  table  salt  by  Arabs  and  Nubas. 

Also  employed  medicinally  as  a  purge  and  for  dressing  wounds. 

29.  Aati-sijplulitic  Earth  (Turebai).  Employed  as  a  drug  in  the  cure  of  syphilis,  brought 

from  the  neighbourhood  of  Bara,  where  it  is  found  in  limited  quantities  and  sold  in 
the  Silk  at  El  Obeid.  A  decoction  is  made  by  shaking  up  the  earth  with  water  and 
drinking  the  product,  one  coffee-cup  full  morning  and  evening.  It  purges  strongly 
and  sometimes  causes  vomiting.  The  most  potent  quality,  termed  Turebn  Zokhri,  is 
obtained  from  Malimma,  a  place  on  the  N  ile  near  Atbara.  It  costs  about 
5  milliemes  (^d.)  an  ounce. 

30.  I’ills  for  Syphilis.  Full  ingredients  not  known  but  made  up  with  a  basis  of  anti¬ 

syphilitic  earth.  (Their  manufacture  in  pill  form  is  of  interest.) 

31.  Ilanzaloi'  llaiidal.  (Colocynth,  Oitriilliis  cohicyiithidis,  Schrad.)  Used  for  the  treatment 

of  gonorrhma  and  also  as  a  purgative.  Gotran  tar  is  obtained  from  its  seeds  and  is 
largely  used  for  medicinal  application  to  inffamed  or  injured  surfaces,  and  as  a 
dressing  for  wounds  and  sores  in  men  and  beasts. 

32.  Oadda.  (Asafmtida.)  Imported  and  used  in  stomach  disorders,  also  in  cases  of  guinea 

worm,  gonorrhuja,  and  locally  applied  for  the  relief  of  toothache. 

33.  Daiu.  (  ?  .)  Used  in  the  treatment  of  syphilis. 

31.  Taiiira — Tanir-El-Abid.  {(freioia  viUosa,  Willd.)  The  stem  and  roots  of  a  shrub  used  in 
decoction  for  the  treatment  of  syphilis  and  smallpox. 

35.  Deina  bana.  (  ?  .)  Small  plant,  used  in  decoction  (leaves  and  stem)  in  the 

treatment  of  syphilis. 

36.  Kadada.  {Dichrostachys  nutans,  Benth.)  The  root  used  in  decoction  for  the  treatment 

of  syphilis. 

37.  Simsim.  (Sesame,  Sesamuiii  indicwni,  D.G.)  .\n  oil  extracted  from  the  seeds  used  as  a 

purge,  also  as  an  unguent  and  specific  in  many  disorders. 

38.  JIurita.  {Jlicinus  communis,  Castor  oil  plant.)  Oil  extracted  from  the  seeds  used  as  a 

purge  and  as  an  application.  The  leaves  crushed  with  water  used  as  a  poultice, 
as  also  Sarnia  and  Tundub.  The  plant  grows  in  many  parts  of  Kordofan. 

39.  (iidaijil.  (  ?  .)  The  root  of  a  tree  carried  as  a  preventive  charm  against 

scorpions.  Whilst  this  is  worn,  scorpions  will  not  approach  and  can  be  handled 
with  impunity.  For  a  remedy  in  cases  of  sting  the  root  is  charred  and  applied  as  a 
cautery — small  fragments  being  swallowed  in  severe  cases. 

40.  Kasiraswil.  (  ?  .)  A  root  used  as  a  charm  against  snakes  and  as  a  cure  for 

their  bites.  snake  will  not  attack  a  jjerson  so  protected,  and  when  shown  the 
root  it  is  said  to  hiss  loudly  and  sink  in  a  torpid  condition  to  the  ground.  It  is 
used  as  a  cautery  “  to  withdraw  the  venom,”  and  also  given  internally.  The  skin  of 
the  large  lizard,  called  Warrel  or  Zuhluf,”  is  commonly  used  in  conjunction  with 
this  root  to  refresh  the  site  of  injury  before  applying  the  cautery  (Plate  XLI.,  fig.  II). 

41.  Abu  Tamr  Ahmar.  (  ?  .)  The  root  of  a  variety  of  date  tree.  Eeduced  to  a 


'  Fide  Second  Report,  1906,  p.  237. 


Probably  Faranus  niloticus. — A.B. 
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pulp  and  packed  in  small  leather  charms,  or  in  the  cut  ends  of  gazelle  horns, 
it  strengthens  the  nerve  and  body  and  renders  the  wearer  fearless  and  brave  in  fight. 

42.  ISalaua.  (  ?  .)  Used  by  the  Ualatah  Fikis  in  cases  of  sunstroke,  fits,  etc. 

A  decoction  of  the  root  is  bathed  ovei'  the  head  and  body  of  the  sufferer. 

43.  LiifiLa  (Falatah  name)  ;  Kidkul  (Arabic)  ;  (Hduhitiia  rafexcens,  Lam.).  A  root 

used  by  the  i’alatali  in  cases  of  leprosy — cut  into  small  pieces,  each  of  which 
is  inscribed  with  words  from  the  Koran — it  is  then  boiled  and  the  decoction  given 
internally  {El  Malmia). 

44.  Boware.  (  '?  .)  A  Falatah  root,  a  decoction  of  which  is  drunk  by  one  who 

wishes  to  communicate  more  fully  with  the  spirit  world,  and  used  to  assist  the 
metamorphosis  of  man  to  animal  (notably  to  the  hyena)  :  probably  a  narcotic. 

45.  Uid  linishat.  Dried  muscle  tissue  taken  from  the  left  shoulder  and  upper  arm  of 

the  porcupine  (Um  Raishat).  It  is  administered  in  cases  of  difficult  labour 
in  the  form  of  powder,  which  is  mixed  with  water  and  swallowed. 

46.  Wad-Elharah.  (  ?  .)  (Thechild  of  yesterday.)  A  root  obtained  in  the  vicinity  of 

El  Obeid,  and  carried  in  conjunction  with  an  equally-sized  piece  of  the  Ushar  bush 
root.  This  latter,  though  having  no  active  effect  in  the  cure,  exerts  a  passive  infiuence 
on  the  Wad-Elbarah — to  which  it  bears  a  feminine  relationship.  The  two  are  carried 
together  as  a  protection  against  snakes  and  scorpions.  In  case  of  poisoning  by  such, 
the  Elbarah  root  is  chewed  into  a  pulp  and  this  applied  vigorously  to  the  lesion. 

47.  Eiki.  Bila  Dowayii..  (  ?  .)  (The  Holy  Man  without  an  inkstand.)  The  root  of  a 

small  shrub  growing  in  the  vicinity  of  El  Obeid.  It  is  used  as  a  protection  against 
evil  spirits  and  the  evil  eye,  and  as  a  cure  for  ills  arising  from  the  attacks  of  such. 
It  may  be  employed  as  a  fumigant,  or  chewed  to  a  paste  and  applied  to  the  interior 
of  the  patient’s  nostrils. 

{(I.)  Balah  Mawcjood.  (  ?  .)  A  root  derived  from  South  Kordofan,  which  has  a 

similar  action  to  the  above,  as  also  : 

{b)  El  Gdinie  Maijine.  (  ?  .)  A  root  derived  from  the  Falatah  country 

(W.  Africa).  (Bee  also  25  and  26.) 

48.  Khara  JIadid.  Refuse  “slag”  iron  taken  from  the  smelting  furnace,  used  in  decoction 

with  various  other  drugs  as  a  cure  for  syphilis,  and  as  a  general  tonic. 

49.  Haht-El-Muluk.  (The  Seed  of  Kings.)  Croton  oil  seed.  Used  as  a  drastic  purge, 

from  two  to  four  seeds  being  taken  at  a  time.  The  outer  covering  (which  is 
considered  poisonous)  is  removed,  and  the  seeds  when  crushed  are  swallowed  with 
milk  or  water. 

The  following  drugs  are  imported  from  Egypt  and  elsewhere  for  use  in  Kordofan  : — 

50.  Zinzahil.  (Ginger.)  From  Egypt — used  as  a  decoction  in  cases  of  fainting,  acid 

eructation,  and  as  a  general  tonic. 

51.  IJiiL  Ushush.  The  crushed  leaves  of  the  Ilelba  (12) — used  in  decoction,  in  cases  of 

indigestion,  also  as  a  fumigant. 

52.  Kiirkinii.  (Curcuma.)  A  yellow  root.  A  decoction  is  used  in  cases  of  indigestion  and 

as  a  cosmetic  dye  to  the  face. 

53.  Toom,  or  atooni.  (Garlic.)  Imported,  also  grown  locally.  Used  as  a  stomachic  and  as 

a  cure  for  chest  complaints.  The  common  onion,  Basl,  is  also  largely  employed  as  a 
specific  in  eruptive  fevers,  gonorrhoea,  etc.  The  juice  is  applied  locally  to  skin 
lesions. 

54.  Shon.  Grown  in  and  imported  from  Abyssinia.  Powdered  and  drunk  with  sour  milk 

as  a  vermifuge.  [This  is  Kousso,  the  female  inflorescence  of  Ifaijeiiia  ahtjssiuica.  It  is 
often  called  “  Bhou  hahashi — A.B.] 

55.  G-irft  dud.  (Worm  hark.)  The  bark  of  a  tree  (  ?  ),  powdered  and  used  as  a  vermifuge. 

56.  Um  Gheleila.  (  ?  .)  .\  small  yellow  aromatic  seed  used  in  cases  of  general 

malaise  as  a  decoction. 
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57.  Kunush.  (  ?  I'oot  imported  from  Persia  and  used  as  a  specific  in  syphilis. 

58.  Simhil.  (  ?  .)  Leaves  and  branches  of  a  small  shrub  rolled  into  bundles.  The 

decoction  is  used  as  a  cooling  lotion  in  cases  of  fever  and  local  inflammation. 

59.  Tamhac.  (Tobacco.)  Grown  in  the  Gebel  district  and  introduced  from  Khartoum.  It 

is  sold  in  large  circular  cakes  ;  a  decoction  being  employed  for  use  as  a  lotion  in 
cases  of  local  swellings  and  inflammations. 

(a)  Jlaza.  (  ?  .)  The  flower  and  stem  of  a  small  plant,  a  decoction  of  which  is 

given  in  cases  of  flatulence  and  dyspepsia. 

(iO.  Haht-el-ain.  (  .)  A  black  heart-shaped  seed  with  a  bright  yellow  centre. 

A  decoction  is  made  from  the  crushed  seeds  and  used  as  an  eye-lotion. 

61.  Usfur.  (  V  .)  A  bright  yellow  minute  flower  used  as  a  face  dye,  and  the 

decoction  as  a  cooling  lotion  locally  applied  in  cases  of  inflammation. 

62.  Kushara.  (  ?  .)  A  brown  aromatic  seed,  used  in  stomach  complaints  mixed  witli 

the  food  or  in  decoction. 

The  following  are  imported  for  use  as  scent,  incense,  and  for  fumigation  of  the  body  : — 

63.  Bahniir.  (Frankincense.) 

6-1.  Laban.  Eesinous  balls  containing  Bahour  and  other  ingredients. 

65.  Myrrha.  (Myrrh.) 

66.  Bandalia.  (Sandal  wood.)  Used  for  incense  and  fumigation  (.see  alat)  63,  61:,  and  65). 

Two  (jualities  of  oil  are  also  obtained  from  this  wood,  and  an  alcoholic  perfume 
extracted,  all  of  which  are  much  used  and  valued  in  the  manufacture  of  “  Dilka  ” 
for  massage.  It  is  apparently  unrecognised  as  a  remedy  for  gonorrhoea. 

67.  Wad  Ahiad.  (  ?  .)  Burnt  for  fumigation ;  a  perfume  is  also  extracted  and 

divisions  of  the  stem  are  carried  by  children  as  a  protection  against  the  evil  eye. 

68.  Dofr.  The  dried  cartilaginous  remains  of  shell-fish  used  for  fumigation  in  fever  and 

wasting  disease. 

The  following  are  used  in  the  manufacture  of  “Dilka”  (ointment)  for  medical  and 
general  massage : — 

69.  Zet-el-Nam.  (Ostrich  Fat.)  Very  highly  prized  for  local  application  in  cases  of  sprain 

and  injury,  rheumatic  arthritis,  etc. 

70.  Surratia.  A  crude  oil  of  cloves  sold  in  two  (qualities,  the  better  derived  from  Jeddah, 

the  inferior  from  Cairo. 

71.  Zet  Sandalia.  A  crude  sandal  oil  sold  in  two  qualities. 

72.  Baida.  An  oily  unpleasant  perfume  extracted  from  the  Mahlab  (II). 

73.  Magmoa.  A  “pot-pourri”  scent  in  which  clove  and  sandal  oil  predominate. 

The  following  are  administered  as  aphrodisiacs  : — 

71.  Abu  Tamara.  (  '?  .)  The  root  of  a  variety  of  palm. 

75.  Shams-el-Maroof.  (  ?  .)  Root  of  a  tree  growing  in  Darfur. 

76.  Khartite.  (Rhinoceros  horn.) 

The  following  drugs  require  brief  mention  to  complete  the  list.  They  are  dealt  with 
more  fully  under  subsequent  headings  : — 

Murdu,  or  Gillum  {Gapparis  tenientosa).  The  succulent  stem  of  this  jjlant  is  dried, 
powdered,  and  used  as  a  local  dressing  for  septic  wounds  (as  also  lime  locally  obtained 
from  the  village  of  Kursi,  kursan,  ghnir,  shagaret-en-nar,  likbalie,  and  shatta),  or  in  decoction 
as  a  specific  for  fevers.  Buda  root  {Strigia.  hermonthica),  Talh-el-hamra.  l)ark  [Acacia 
seijnl),  llabil  root  [Comhretum  viultispicatum)  and  Likbalie  (  7  )  are  all  employed 
in  the  cure  of  leprosy,  the  two  first  used  in  decoction,  the  latter  two  as  fumigants. 
Kalto  [Ximenia  americana),  Kharasami  (called  worm  seed),  and  Bamia  [Hibiscus  esculentus) 
are  specifics  in  the  cure  of  gonorrhoea,  whilst  Tnreiha  [Pterorarpus  lucens),  Kursan 
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{Boscia  nener/alensia) ,  Ghnir  (  ?  ),  Tibet  (  ?  ),  Tie.hra  (  ?  )  and  Denobia  (?)  are 

used  in  the  various  courses  prescribed  for  syphilis.  Shatta  (red  pepper)  is  largely  taken 
as  a  stomachic  and  also  employed  in  poultice  applications,  for  which  purpose,  too, 
Bii.mia,  Tiiuiluh  (Gapparis  apJii/Ua),  and  Castor  Oil  leaves  are  used.  Samuk  (gum  arable) 
is  prescribed  in  chest  troubles  and  many  other  ills ;  it  also  forms  a  vehicle  for  various 
active  drugs,  the  more  usual  vehicles  being,  however,  milk,  marissa,  oil,  butter  and  water. 


Additional  Drugs 

Since  Captain  Anderson  has  been  at  such  jDains  to  give  a  full  list  of  drugs  employed 
in  Kordofan,  many  of  which  are  in  general  use  throughout  the  Sudan,  I  think  it  would  be  a 
pity  not  to  record  the  names  of  others  which  have  come  under  notice.  Most  of  them  are 
represented  in  the  Laboratories’  museum,  and  from  time  to  time,  Mr.  Broun,  Director  of 
Woods  and  Forests,  has  been  good  enough  to  aid  me  in  their  recognition.  Amongst  the 
organic  group  one  may  mention,  jalap,  aloes,  gall-nuts,  cannabis  indica,  hyoscyamus,  fennel, 
cardamoms  and  cinnamon.  All  these  have  their  place  in  the  British  Pharmacopceia.  Others 
of  local  repute,  but  not  honoured  in  like  fashion,  are  represented  by  the  Tebeldi  fruit,  the 
resin  of  Gardenia  thnnbergia,  dalle,  balanites  and  alhizzia. 

Taking  these  in  detail,  we  note  that  jalap,  as  a  rule,  comes  from  Mexico ;  but  what 
look  very  like  ipomoea  seeds  [Mulkat)  can  be  bought  as  a  purgative  in  the  market  at 
Omdurman.  They  are  probably  imported. 

Aloe  harbadensis  is  a  native  of  Northern  Africa.  Gall-nuts  are  called  Afiis  and 
probably  come  from  Syria.  Sa.karan  is  obtained  from  Ihjoscyamus  muticus  and  Datura 
fastuosa  as  well  as  from  D.  stramonium.  H.  muticus  is  very  rich  in  hyoscyamine  and 
is  used  as  a  narcotic  and  poison.  Egyptians  make  anodyne  plasters  from  the  seeds. 
Cannabis  indica,  in  the  form  of  IFaschisch,  is  a  forbidden  luxury,  but  is  to  be  found 
in  the  markets  for  all  that.  Opium  is  also  often  smuggled  into  Khartoum.  Fennel 
is  known  as  Schumar,  and  is  used  as  a  carminative.  So  is  cinnamon,  Kurfit-el-dam,  a 
remedy  of  repute  in  so-called  blood-sickness.  Myrrh,  mentioned  by  Captain  Anderson, 
and,  in  Khartoum,  termed  Murr  Iligazi,  besides  its  ordinarj'  uses,  is  esteemed  as  a  dressing 
for  ulcers.  Tebeldi,  or  gongoleise,  is  the  huge  fruit  of  the  Baobab  tree,  Adansonia  digitata,  or 
“  cream  of  tartar  tree,”  which  is  very  plentiful  round  about  Eoseires  on  the  Blue  Nile,  and 
constitutes  a  wonderful  feature  in  the  landscape.  The  pulp  of  the  seeds  has  a  pleasant 
taste,  due  to  tartaric  acid,  and  is  freely  used  as  a  diaphoretic,  while  it  is  also  employed  in 
dysentery.  Samk-abu-Baka — the  resin  of  Gardenia  thnnbergia — is  to  be  found  in  every 
drug-dealer’s  basket  and  is  valued  as  a  purgative.  Triantheina  salsoloides,  called  Dalle,  is 
said  to  be  good  for  infectious  fevers,  probably  on  account  of  its  disgusting  odour.  Laloh, 
the  fruit  of  Balanites  cegyptica,  is  another  common  purgative  and  is  also  said  to  be  of  value 
in  the  dressing  of  wounds.  Arad,  the  pods  of  Alhizzia  amara,  are  often  seen.  The  plant 
must  be  esteemed,  as  1  am  credibly  informed  it  serves  the  purposes  of  an  emetic  and 
astringent,  is  good  for  cough  and  malaria,  and  can  be  utilised  as  a  poison. 

In  the  Bahr-El-Ghazal  a  root  called  Kassa,  in  the  Golo  tongue,  is  employed  by  the 
natives  in  cases  of  blackwater  fever,  while  Tili,  a  powdered  red  wood,  possibly  from 
Terminalia  splendida,  has  a  reputation  in  dysentery.  Butyrospermum  parkii  (butter  tree)  is 
used  both  as  a  food  and  as  a  medicine. 

Amongst  the  inorganics,  sulphate  of  copper  and  salts  of  iron  and  zinc  are  found,  but 
these  do  not  play  so  important  a  part  as  the  vegetable  remedies.  Gardugga,  a  favourite 
purge,  consists  of  common  salt  and  the  sulphate  and  the  carbonate  of  soda. — A.B. 
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Fevkk 

used  : — 

Ardeh.  (Tamarindus  indicui,.)  Infusions  of  the  bark,  root  and  fruit  (Tamir  Hindi) 
of  the  Ardeh  is  probably  the  most  useful  and  universal  treatment  for  fever  in 
Kordofan,  where  the  tree  is  widely  distributed. 

The  fruit  is  boiled  and  reduced  to  a  paste,  after  which  it  is  dried  in  cakes  and 
sold  as  a  drug,  being  a  popular  tonic  and  remedy  for  many  ills. 

Gnrad  (frnit  of  the  Sunt  tree).  (Acaria  (irahira.)  A  decoction  of  this  fruit  is  largely 
used  in  fever.  It  lias  an  astringent  action. 

llan/al.  [Soleiiinoiitp.inma  Ai-gel).  Half  an  ounce  powdered  and  drunk  in  water 
every  morning. 

Mnrdu  or  (fiilwiii.  (('apparia  lpinpnt<i.s(i ,  Lam.)  Used  in  decoction.  It  is  poisonous 
in  large  doses. 

Taysin.  (  ?  .)  The  root  used  in  decoction. 

treatment : — 

}[assage  with  dilka,  or  common  oil ;  simsim,  or  semn,  is  employed  in  severe  cases, 
the  patient  being  told  to  avoiil  the  sun  and  cover  himself  well,  especially  as  to  the 
head  and  face. 

Blood  lettinrj  (the  universal  remedy)  is  also  resorted  to  as  a  preventive  (before 
the  rains),  as  well  as  a  remedy,  the  site  chosen  being  the  back  of  the  neck. 
Fiimiyation. — with  smoke  of  red  pepper,  alum,  dofr,  etc. 

For  Fularyed  Spleen.  A  mixture  of  powdered  iron  ore  and  Shatta  (red  pepper. 
Capsicum  frntescens,  Linn.)  with  oil  is  rubbed  over  the  splenic  region,  which  may 
he  cupped  or  simply  scarred.  The  carrying  of  a  written  charm  and  design  called 
the  Prophet’s  sandal,  and  the  principle  of  bending  to  put  on  the  right  shoe  and 
take  off  the  left  shoe  first  (as  practised  by  the  Prophet)  is  also  deemed  a  method 
of  prevention. 

Ex  ANTHEMS 


1.  Small  po.r.  The  following  is  from  the  report  of  a  local  Hakim:  “The  patient 
must  be  isolated,  and  precautions  taken  against  spread  of  the  disease  by  contact  with  other 
people.  He  must  be  neither  washed  with  water  nor  rubbed  with  fat,  and  must  smell  no 
fragrant  smell,  perfume  or  spice.  His  diet  consists  solely  of  milk.’’ 

2.  “  Vaccination."  Direct  from  the  patient  to  the  healthy  (inoculation)  is  practised, 
as  instanced  at  Nahud  last  year,  where  twenty-five  children  were  so  treated  by  the  local 
Hakim  from  a  suspected  case,  which,  however,  proved  not  to  be  one  of  smallpox.  None 
of  these  twenty-five  “took.” 

3.  The  use  of  onions  in  smallpox.  When  the  pustules  make  their  appearance,  the 
patient  is  to  he  given  onions  to  eat  in  quantity  during  the  day — this  prevents  the  pustules 
spreading  to  the  mouth.  .4  droja  of  onion  juice  is  also  put  daily  into  each  eye  to  prevent 
these  organs  becoming  affected.  During  this  treatment  only  milk  is  allowed  as  a  diet. 

4.  The  Hot  Sand  trentmeyit.  In  cases  of  smallpox  and  other  eruptive  fevers  the 
2)atient’s  body  is  buried  entirely  in  sand,  his  head  alone  being  left  out.  This  treatment  is 
undertaken  at  noon  (when  the  sand  is  at  its  hottest)  on  three  successive  days  for  an  hour 
daily.  By  this  time  all  the  jjustules  will  have  dried  u^).  A  milk  and  onion  diet  is 
prescribed. 

5.  Measles  and  Chicken-pox.  As  far  as  one  can  gather,  little  special  treatment  is 
adopted,  the  patient  being  sim^jly  isolated  and  jrlaced  on  a  milk  diet ;  occasionally  the  body 
is  rubbed  with  oil  to  “  limit  the  erudition.” 
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fi.  The  infr.cUviti/  of,  and  necessity  for  isolation  in,  exantheins  seems  to  he  well 
recognised. 

Chest  Coiiplaints 

}fp.tho<ls  of  treatment  : — 

1.  Half  a  rotl'  of  simsini  oil  (Sesame)  {Zeit  Wad-el- Assam)  with  salt  to  taste — 
drunk  everj’  morning  and  evening.  This  is  considered  soothing,  and  is  decidedly 
purgative. 

2.  One  quarter  of  a  rotl  gum  arabic  boiled  with  1  rotl  of  water  until  the  colour  becomes 
red.  This  mixture  is  drunk  every  morning  for  a  week,  and  no  restriction  of  diet  made. 

3.  One  ounce  powdered  Garad  mixed  with  1  rotl  of  cold  water  to  be  drunk  every 
morning. 

4.  Powdered  Tnnira  root  (Tamarind)  mixed  with  milk  and  drunk  every  morning. 

5.  Garad.  The  fruit  of  the  Sunt  tree  sucked  fresh  is  a  specific  for  coughs. 

In  all  cases  of  chest  trouble,  scarring,  cupping  and  cauterisation  is  resorted  to  over 
the  thorax,  commonly  below  the  clavicles,  or  at  sites  of  pain  or  swelling. 

Leprosy 

[Extract  from  my  recent  report  on  “  Leprosy  in  Kordofan  ”] 

Native  treatment : — 

The  itinerant  Falatahs  are  apparently  held  in  considerable  repute  as  healers.  At 
Um  Sheiheta  I  was  shown  a  girl  said  to  have  been  completely  cured  of  leprosy  by 
one  powerful  dose  of  an  unknown  drug,  and  some  even  more  powerful  exhortations  at 
the  hands  of  a  Falatah  Fiki ;  and  certainly  when  I  saw  her  she  showed  no  signs  of  the 
disease,  no  matter  what  her  symptoms  may  have  been  before.  Some  of  the  specific  drugs 
also  bear  Falatah  names  in  precedence  to  their  .\rab  equivalents.  The  written  charm  or 
Ketab  possesses  the  same  quiescent  remedial  power  in  leprosy  as  it  does  in  all  other  diseases 
and  evils.  As  also  the  universal  treatment  known  as  Mahaia  (polishing  off),  in  which 
the  patient  eats  or  drinks  the  solution  of  the  holy  writ. 

In  leprosy,  a  verse  from  the  “  Suret  El  Ekhlas  ”  (Chapter  of  Hanctity)  is  written 
a  thousand  times  on  Garad  (fruit  pods  of  the  Sunt  tree  or  Acacia  arabica)  or  on  small 
pieces  of  paper.  decoction  is  then  brewed  from  these,  drunk  in  large  quantities  and 
rubbed  over  the  entire  body  “  as  a  certain  cure,”  with,  however,  no  very  startling  results. 
The  native,  I  think,  in  his  heart  recognises  that  the  disease  is  incurable,  though  he  does  not 
appreciate  its  infectivity  and  ultimately  fatal  issue. 

Nuba,  treatment : — 

This  has  (round  Murta  and  Kadugli),  as  its  foundation,  general  scarification  of 
the  body,  apparently  with  no  relation  to  the  site  or  extent  of  the  lesion,  and  cupping 
of  considerable  quantities  of  blood,  after  which  a  decoction  from  the  root  of  the 
liudn  plant  (Striga  hermonthica,  Benth.),  or  the  bark  of  El-Talh-Kl- Ilamra  [Acacia  seya  ), 
or  a  mixture  of  both,  is  administered  in  large  doses  and  a  course  of  warm  baths  or 
fumigation  thrice  daily  indulged  in.  Decoctions,  too,  from  the  root  of  a  Falatah  shruh, 
termed  in  their  tongue  “  Akagod,"  in  the  Arabic  “Kakadu,"  (Dirhrostachys  nutatis, 
Benth.),  is  used,  whilst  for  the  local  treatment  of  skin  lesions,  ulcers,  etc.,  the  powdered  bark 
of  the  Shagarah-El-Nar  (?)  mixed  with  dried  and  powdered  Ramia.  [Ilibiscus  esculentus, 
Linn.)  vegetable  leaves  is  applied,  or,  even  better,  the  powdered  leaves  of  a  tree  called 
Likhalie  (?),  which  possesses  the  decided  advantage  of  effecting  a  cure  in  three  days. 
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As  a  rather  more  expensive  treatment,  the  blood  of  the  Kharoof,  or  wild  liog,  may  he 
applied  externally  and  taken  internally ;  as  wild  hogs  are  difficult  to  get,  this  method, 
though  said  to  be  efficient,  is  uncommon.  Any  form  of  treatment  seems  limited  to  those 
cases  only  where  ulceration  and  open  sores  exist ;  before  this  stage  curative  steps  are  seldom 
taken,  the  easy-going  Nirba  trusting  to  his  luck. 

Aral/  treatment  : — 

This  differs  but  little  from  that  of  the  Nuba,  cupping  is  less  indulged  in,  but  scarring 
of  the  body  in  general  and  cauterisation  round  the  larger  joints  seem  to  take  its  place, 
and  the  intellectual  Mahnia  treatment  is  more  commonly  practised.  The  roots  of  the 
Shdf/arah-El-Nar,  Akarjod  and  Likhalie  are  also  used  for  local  and  internal  administration, 
besides  which  copper  sulphate  mixed  with  oil  may  be  rubbed  on  the  body  and  small 
quantities  of  the  same  drug  given  internally  with  drauglits  of  marissa.  Well-to-do  patients 
are  sometimes  provided  with  a  tub  of  Seniii  oil  (butter),  in  which  they  sit  for  an  hour  every 
day  for  seven  days,  whilst  others  are  passed  three  times  through  the  fire  to  cleanse  them 
of  the  disease — an  interesting  custom  which  reminds  one  of  the  recorded  usages  in  the 
worship  of  the  god  Moloch. 

The  simple  faith  of  the  native — who  expects  immediate  cure,  or,  if  this  fails,  abandons 
himself  unreservedly  to  Kismet — excludes  any  prolonged  treatment  in  this  as  in  other 
<liseases.  A  specified  duration  of  fasts,  courses,  purges,  and  the  like  must  either  cure  or 
leave  uncured  by  the  will  of  Allah  in  a  specified  time. 

Other  methods  are: — 

1.  Durinij  the  early  stages  the  patient  drinks  no  plain  water,  its  place  being  taken  by  a 
mild  infusion  of  Garad  (fruit  pods  of  the  Sunt  tree).  His  sole  diet  is  of  dry 
bread,  with  dried  meat  allowed  every  fifteenth  day. 

He  fumigates  his  body  (over  a  burina'  sunk  in  the  ground)  with  the  wood  of 
the  Talh-El-Uamra  [Acacia  seyal)  or  llaUil  (Comhrefiim  mnltis^icatum)  Engl, 
et  Diels. 

This  treatment  is  continued  for  40  days,  during  which  time  attention  is  paid  to 
general  health  and  good  digestion  in  particular.  The  ijatient  must  avoid  smelling 
any  perfume  or  pleasant  smell  ;  no  very  difficult  matter. 

The  disease  is  here  attributed  to  an  excess  of  blood,  as  evidenced  by  the 
discoloured  patches  on  the  body.  The  astringent  infusion  of  Garad  remedies  this. 
Bleeding  may  also  be  resorted  to. 

2.  The  patient  is  isolated  for  40  days,  during  which  time  no  drug  is  given.  His  diet 
consists  solely  of  goat’s  milk.  Onions  are  strictly  prohibited,  as  also  the  smelling 
of  pleasant  perfumes. 

3.  In  severe  cases — cauterisation  of  all  the  joints  of  the  body.  To  this  form  of 
treatment  is  attributed  many  remarkable  cures. 

4.  A  Falatah  treatment  combining  the  medicinal  and  Mahaia  methods  is  practised 
as  follows  :  The  root  of  a  tree  called  Ligna.  (Falatah),  El  Knlkul  (Arabic),  (Bauhinia 
rufescens,  Lam.)  is  dried  and  cut  into  small  lengths,  on  each  of  which  is  written 
a  Koranic  verse,  beginning  “  You  who  have  faith.”  A  special  “  Khatim  ”  (a  series 
of  mystic  signs  arranged  in  the  parallel  sub-divisions  of  a  square)  is  then  written 
by  the  officiating  Fiki  on  a  writing  board  and,  when  dry,  washed  off.  (Fig.  65.)  The 
pieces  of  root  are  now  placed  in  the  resulting  inky  fluid  and  boiled  for  several 
hours,  during  which  time  the  Fiki  prays. 


^  Eartlieuwai'c  vessel. 
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The  decoction  obtained  tlius  is  administered  internally  and  no  other  form  of  treatment 
allowed. 

Gonorrhoea 

A  ral)  methods  of  cure  : — 

1.  Powder  separately — 

K  3  oz.  Gadda  (Asafoetida) 

3  oz.  Natron  (Surface  salt) 

3  oz.  Shab  (Alum) 

Mix  together  and  dissolve  in  a  quantity  (?)  of  hot  water.  Dose — 3  oz.  daily. 

Diet — only  soup  and  milk. 

2.  The  fruit  of  the  Ilanzal  (colocynth)  is  emptied  of  its  seed  through  a  round 
hole  at  one  extremity.  The  resulting  cavity  is  then  filled  with  milk  in  the  evening, 
which  is  allowed  to  stand  all  night,  being  drunk  on  the  following  morning.  The  same 
fruit  lasts  for  three  days,  when  if  a  cure  is  not  complete  another  should  be  used. 

3.  Kharanami  (worm  seed),  and  SheeJi  boiled  in  semu,  and  half  a  rotl  of  the  mixture 
drunk  every  morning. 

4.  Injection  into  the  rectum.  A  solution  of  Abu  Lehbru  (?  Boerhaavia  plumbaginea, 
Cav.)  or  TJsliar  bush  fruit  (Calotropis  procera)  is  made  and  injected  daily  into  the  rectum 
through  the  perforated  horn  of  a  sheep  specially  constructed  for  the  purpose. 

5.  The  root  of  the  Kalto  [Xinienia  americana,  Linn.)  ground  and  ^  oz.  of  the  powder 
added  to  marissa  and  drunk  every  morning  for  three  days.  There  often  results 
considerable  diarrhcea  and  vomiting. 

6.  The  same  drug  added  to  water  is  used  as  a  urethral  injection,  the  natives  using 
a  tin  syringe  of  Bnh  manufacture,  or  a  pierced  horn. 

The  native  treatment  of  gonorrhcea  is  not  only  ineffective  but  most  dangerous. 
There  have  been  three  deaths  in  the  Civil  Hospital,  El  Obeid,  during  the  last  year  from 
malpraxis  in  this  direction,  one  from  anuria,  another  from  acute  ascending  nephritis,  and 
a  third  from  gangrene  of  the  scrotum  and  penis.  Each  of  these  unfortunates  had,  prior 
to  admission,  undergone  a  course,  resulting  in  severe  vomiting,  diarrhoea,  and  acute 
inflammation  of  the  kidneys,  with  haematuria,  the  passage  of  blood  being  looked  upon  as 
an  essential  to  the  cure. 

7.  In  the  case  of  the  patient  who  died  from  anuria,  Babah  was  the  drug  used  (as  indeed 
I  suspect  in  all  three  instances).  The  two  medical  officers  at  present  in  El  Obeid,  El 
Yusbashia  Saiid  Effendi  Ayoub,  and  Michael  Effendi  Zughayor,  each  report  similar  cases 
of  death  from  Babah  poisoning,  one  that  of  a  katib  on  the  White  Nile,  the  other  a  woman 
at  Nahut;  in  each,  severe  nephritis  was  the  cause  of  death. 

8.  Medicine  No.  1,  from  Sherkeila  (  ?  ).  A  root,  powdered — 1  dr.  added  to  half 
a  rotl  of  semn,  or  I  rotl  beef-tea  taken  every  morning  for  three  days. 

The  diet  is  important.  Nothing  should  be  eaten  before  noon ;  between  noon  and 
sundown,  mutton ;  after  sundown,  anything  except  Bamia  (elsewhere  used  as  a  cure 
for  the  same  disease),  which  must  be  rigidly  avoided. 

9.  Root  No.  3,  from  Sherkeila  (  ?  ).  A  root,  powdered,  and  3  dr.  mixed  with  3  oz. 
of  soured  milk,  to  be  given  every  morning  for  four  days  consecutively. 

Nothing  should  be  taken  before  noon,  and  only  chicken  soup  and  plenty  of  water 
drunk  after  this  hour. 

This  treatment  is  also  employed  for  the  cure  of  “  Har  Boul,”  burning  on  micturition 
common  amongst  Arab  and  Sudanese  children,  from  the  presence  of  gravel,  and 
concentrated  acid  urine. 

In  most  of  these  treatments  for  gonorrhcEa,  starvation  seems  to  play  an  important 
part,  as  also  drastic  purging. 
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10.  Bd.mui,  a  vegetable' — made  into  a  pulp  with  boiling  water  and  eaten. 

11.  Local  fumigation  is  a  common  treatment  in  cases  of  gonorrhcea  amongst  women. 

Syphilis 

Tcklifshoph  is  the  term  applied  to  any  course  undergone  for  the  cure  of  syphilis. 

After  such  a  course  the  patient  is  called  Wahid  Tekhsheht.  Every  system  varies  in  period, 

regimen,  and  the  specific  drugs  used  according  to  the  methods  of  the  Hakim  adopting  it. 

1.  For  early  symptoms  : — 

Jlake  a  solution  of  natron  (ground  salt),  one  handful  of  salt  to  half  a  rotl  of 
lioiling  water  ;  mix  this  with  half  a  rotl  of  milk  and  half  a  rotl  of  oil  (semn). 
.\  cupful  to  be  drunk  every  morning  immediately  before  breakfast,  which  is  not 
eaten  until  mid-day,  the  patient  fasting  up  till  this  hour. 

2.  For  secondary  symptoms  :  — 

Mix  3  rotls  of  Tnreiha  (Pternrarpus  lunens)  in  (j  rotls  of  water,  leave  standing  in 
a  burma  for  three  days.  Half  a  rotl  to  be  taken  every  morning  and  evening  for  a 
week,  during  which  time  only  dry  bread  and  dura  to  be  eaten,  with  no  salt. 

After  the  first  week,  half  a  rotl  of  semn  (native  butter)  to  be  drunk  every 
morning  and  only  goat’s  meat  eaten,  in  addition  to  the  bread  and  dura,  with  but 
half  the  usual  ration  of  salt. 

3.  Semv  treatment  : — 

Consists  in  giving  the  patient  half  a  pound  of  semn  to  drink  every  morning  for  a 
period  of  12  days.  Little  care  seems  to  be  paid,  as  a  rule,  to  the  local  treatment  of 
syphilitic  sores,  ulcers  and  skin  lesions  in  general,  since  they  are  supposed  to  be 
beneficial  as  an  “outlet”  for  the  disease. 

4.  The  powdered  root  of  the  Ghriir  (?)  is  used  to  sprinkle  over  old-standing  ulcers  (the 

ulcer  surface  having  been  previously  freshened  hy  scraping  it  with  slaikh — thorn), 
as  also  powdered  natron  (salt). 

5.  Knrsan,  fruit  of  the  {Posria  sene(/alensis,  Lam.)  is  used  in  like  manner. 

One  Hakim  (Adrise  Tahir  Said  by  name)  advocated  only  these  external 
treatments  without  the  use  of  any  specific  mixtures  or  restrictions  of  diet.  He  is, 
I  think,  the  exception  which  proves  the  rule. 

G.  The  treatment  of  one  Mahd.  Naial,  whom  I  allowed  to  “cure”  a  patient  suffering 
from  advanced  syphilis,  was — 

R  3  rotls  of  iron  smelter’s  refuse,  Khura  Hadid  (chiefly  fused  (carbon,  oxides  of  iron  and 
arsenic  ?) 

1  rotl  Karkade  (Red  sorrel) 

1  rotl  Tibet  tree  root  (?) 

1  small  burma  of  water 

These  ingredients  are  all  boiled  together  tor  24  hours  and  kept  warm  for  another  12. 
The  resulting  concoction,  acid  and  nauseating  in  the  extreme,  is  given  to  the  patient 
(a  large  cupful)  every  morning  for  40  days,  and  always  administered  hot.  For  the 
first  14  days  the  patient  is  put  on  a  very  light  diet  consisting  of  Kissera  (bread)  and 
water,  no  salt  being  permitted;  for  the  rest  of  the  “course”  eggs,  milk  and  a  little 
meat  are  allowed  (but  on  no  account  salt).  Any  local  external  treatment  is  strictly 
prohibited,  and  the  patient  is  not  permitted  to  bathe. 

The  result  of  this  treatment  was  most  unsuccessful,  the  patient  being  so  severely 
purged  and,  in  consequence  collapsed,  that  the  Hakim  fled  in  a  fright  after  four  days 
and  has  not  since  been  seen. 


See  jmijc  301. 
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This  man  also  recoiiniiended  decoctions  from — 

7.  Tiehra  root  (?). 

8.  De.Hohia  root  (?). 

9.  lUi.iu  root  (?). 

These  being  given  with  large  draughts  of  water,  and  a  liberal  diet  (hut  no  salt) 
allowed.  Neither  must  the  patient  he  cupped,  scarred,  cauterised  or  his  external 
lesions  treated.  Diarrhoea  and  vomiting  often  result.  lie  admits  these  cures  to  he 
drastic,  but  at  the  same  time  considers  them  thorough. 

10.  Another  treatment  : — 

Half  a  rotl  of  Eshha.  (Sarsaparilla)  powdered  and  divided  into  12  equal  parts,  one 
to  be  taken  daily.  The  diet  is  to  be  light,  chiefly  dura,  and  no  salt  or  vegetables 
are  allowed.  The  patient  is  cured  in  24  days. 

11.  Sherkeila  No.  2.  Root  (?)  powdered  and  2  ounces  taken  with  a  little  water  every 

morning  for  five  consecutive  days.  No  food  to  be  eaten  until  the  afternoon,  when  a 
liberal  diet  is  allowed. 

12.  Anti-syphilitic  earth  (Tiireha).  Usually  imported  from  the  Nile;  a  variety  also  exists 

near  Bara,  where  courses  of  a  “sand  cure”  are  undergone,  the  patient  being  buried 
in  surface  soil  and  taking  it  internally  in  the  form  of  pills  and  in  solution. 

The  points  of  interest  in  all  these  treatments  are,  I  think,  the  universal  avoidance 
of  salt  in  the  diet  (such  like  Talmx  are  indeed  common  to  many  native  systems  of 
treatment),  the  restrictions  of  the  morning  diet,  and  the  scanty  attention  paid  to 
superficial  lesions. 

A  great  many  “venereal  disease’’  Hakims  exist,  most  of  whom  do  a  brisk  trade. 
The  diagnosis  of  “  Syphilis  ”  is,  however,  very  uncertain  amongst  them,  many  lesions,  such 
as  impetigo,  psoriasis,  etc.,  being  clubbed  together  under  this  comprehensive  heading. 

“  Wonderful  cures  ”  are  of  course  reported  on  all  sides,  and  the  non-professional 
English  official  is  quite  convinced  in  many  cases  that  the  native  Hakim  possesses 
mysterious  knowledge  and  drugs  far  superior  to  the  mercury  and  iodides  of  the  English 
physician. 


Faranteet — Guinea  Worm 

MetJuHla  of  troatme.nt : — 

1.  Powder  1  oz.  dried  castor  oil  leaves,  add  water  until  a  doughy  mass  is  obtained. 


Fig.  78.~Nuba  Pattens  worn  as  a  Preventive  against  Guinea  Worm  Infection— worn  down  by  use 

I’lace  this  as  a  poultice  over  the  wound  or  inflamed  area  every  night  and  morning. 
On  removing  the  poultice  wash  the  limb  carefully  with  hot  water. 


Treatment  of 
dracontiasis 
(gfiiinea  worm 


308 


MEDICAL.  PRACTICES  AND  SUPERSTITIONS  OF  KORDOFAN 


Use  of 
pattens 


2.  Cauterise  the  site  of  inflammation  with  a  hot  iron  in  several  places,  through  one  of 

wliich  the  worm  will  afterwards  present.  This  treatment  is  employed  universally. 

3.  The  Nubas  are  convinced  that  guinea  worm  gains  entrance  through  cuts  or  abrasions, 

or  even  through  the  uninjured  skin  of  the  feet.  They  are,  therefore,  particularly 
careful  of  their  feet  during  the  Khar  if  (the  epidemic  season  for  tliis  disease),  stand  in 
stagnant  surface  water  as  little  as  possible,  and  wear  a  variety  of  high  (often,  when 
new,  from  6  inches  to  8  inches  high)  pattens,  which  are  strapped  on  to  the  feet  with 
strips  of  raw  hide,  when,  of  necessity,  they  leave  their  hills  and  have  to  travel  in 
low  marshy  places. 

Tlie  two  examples  illustrated  on  page  307  and  on  this  page  were  kindly  secured  for 
me  by  El  Kaim.  Wilson,  Bey  Mudir  of  S.  Kordofan.  These  pattens  are  similar  to 
the  old  English  variety,  and,  like  them,  are  used  solely  during  wet  weather,  to  raise 
the  feet  above  the  surface  water.  They  should  not  be  confounded  with  the  clog  or 
sahat,  which  is  essentially  a  hoot. 

4.  A  pulp  made  from  the  fresldy  cut  ends  of  branches  from  the  Twiiduh  {Capparis 

(iphi/JIa,  Eoth)  tree  may  be  applied  to  the  inflamed  area. 


Fig.  79.  — New  and  consequently  high  Nuba  Protective  Pattens 

5.  Three  drachms  of  powdered  Omhla  (Asafoetida)  are  mixed  in  half  a  rotl  of  milk  and 
drunk  every  morning  until  a  cure  results,  the  worm  being  left  to  extricate  itself. 


Treatment  of 

mental 

disorders 


Ment.\l 

1.  Prayer.  In  cases  of  mania,  etc.  The  patient  being  restrained  by  force,  a  Fiki  or 

Fakir  (holy  man)  is  sent  for  to  pray  over  him. 

2.  The  Mahaia.  Solution  of  written  quotations  from  the  Koran,  at  specified  verses  and 

chapters  taken  at  intervals  internally. 

3.  The  Aziina.  Spitting  over  the  patient’s  body  is  also  resorted  to. 

On  asking  a  native  Hakim  his  treatment  for  mania  and  mental  disease  in 
general,  he  replied  :  “  There  is  no  medicine  for  the  disease  save  the  name  of  Almighty 
God.”  This  seems  to  be  the  general  consensus  of  opinion. 

4.  The  Zarr,  or  evil  spirit,  havi.ig  once  got  a  footing,  a  holy  man  replaces  the  Hakim  in 

his  endeavour  to  cure.  The  Mahaia  and  Azima  are  commonly  resorted  to,  hut  more 
generally  simjfle  and  prolonged  prayer  and  the  use  of  Kituh  or  written  verses  from 
the  Koran  folded  up  and  tied  with  string  round  the  ell.ow,  neck  or  head. 
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5.  As  a  cure  in  cases  of  giddiness,  epilepsy  and  general  mental  weakness,  seum  may  be 
rubbed  into  the  patient's  shaven  scalp,  over  the  forehead  and  within  the  nostrils, 
or  the  actual  cautery  applied  either  to  the  centre  of  the  scalp  or  centre  of  the 
forehead  at  the  point  where  it  joins  the  scalp. 

G.  Another  strange  dietetic  cure  for  such  ills  is  the  daily  administration  of  a  pigeon’s 
head,  which  is  plucked  and  eaten  raw,  in  toto  (brains,  bones  and  beak)  by  the  sufferer. 
As  among  most  primitive  people,  various  other  meats  are  credited  with  medical 
properties  influencing  mind  and  body — thus  the  flesh  of  the  porcupine  to  hasten 
delivery,  that  of  various  cats,  the  leopard,  lion,  &c.,  to  secure  strength,  activity,  and 
bravery,  the  jackal  and  fox  for  cunning. 


Fumigation,  Massage,  etc. 


1.  Futtiicjation. 

A  universal  custom,  especially  popular  amongst  Arah  women,  and  indulged  in  Fumigation 
from  the  point  of  pleasure,  cleaidiness  and  health. 

A  burma  (large  earthenware  vessel)  is  sunk  in  the  ground,  and  in  it  placed 
glowing  charcoal  and  the  fumigant.  Over  this  the  person  squats,  enveloped  in  a 
tohe  (cloth)  so  arranged  that  the  smoke  clings  to  the  body  without  escaping.  A  single 
fumigation  may  last  an  hour  or  more. 

The  common  fumigants  are  : 

Sandal  wood,  Laban 

Talk  wood,  Bahnur 

iSubaJch  wood  (Oombretuiii  trifoUatum,  Vent.),  Wad-Abiad,  etc. 

Pepper  seeds 

For  medicinal  purposes,  too,  various  drugs,  such  as  natron,  alum,  etc.,  and 
materials  as  cow-dung,  hair,  etc.,  may  be  added. 

Fumigation  is  largely  employed  in  syphilis  (skin  lesions),  gonorrhoea  (especially 
among  women),  and  after  child-birth  to  assist  restoration. 

2.  Massage,  or  dilka. 

.\nother  universal  custom  amongst  the  Arabs  in  health  and  disease.  Massage 

strongly-scented  paste  made  from  ground  dura,  marissa  grounds,  fat,  oil, 
water  and  such  aromatics  a.sjitna  (a  complex  Eastern  perfume),  niagmoa,  surratia,  set 
sandalia,  and  baida,  to  which  various  medicaments  may  be  added  where  therapeutic 
results  are  aimed  at.  This  jiaste  is  rubbed  piecemeal  over  the  entire  body  from 
head  to  foot,  and  gradually  worked  off  with  a  strong  kneading  action.  With  it  all 
dead  epithelium  is  removed,  and  a  refreshing  “  tone  ”  given  to  the  skin  and  muscles. 

Such  procedure  largely  takes  the  place  of  our  hot-bath,  whilst  in  wasting  diseases, 
fever,  rheumatism,  strains,  sprains  and  the  like  no  better  treatment  could  be 
employed. 

3.  Anointing  with  vegetable  oil,  seinn,  ostrich  and  rhinoceros  fats,  also  universal,  is  the  -Anointing 

more  common  practice  amongst  the  N  uba  and  Bagara. 

.4s  a  safeguard  against  the  sun,  semn  or  fat  is  smeared  thickly  over  the  scalp  (especially 
amongst  children).  Certain  Nubas  also  make  a  thick  paste  of  flour  and  oil,  which 
they  rub  into  the  hair,  smooth  down,  and  let  dry  into  a  perfect  plaster-cast  about  an 
inch  thick.  This,  dried  white  in  the  sun,  contrasts  acutely  with  their  black  skins. 

Even  with  shaven  heads,  absolutely  unprotected,  the  Sudanese  seem  to  be  aide 
to  stand  any  degree  of  light  and  heat  without  ill-effect,  though  I  have  seen  one  case 
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of  sunstroke  in  a  Nuba  following  exposure  after  a  debauch  on  meat  and  marissa. 
The  native  treatment  is  to  put  salt  in  the  ears  and  bathe  the  head  with  water,  to 
which  may  have  been  added  the  Huyar-et-dam  or  Jlagar-el-Akhdar . 

The  Arab  (except  of  the  very  lowest  class — camel  men,  etc.)  recognises  that  loss 
of  mental  power,  intellect,  and  activity  follows  on  constant  cranial  exposure  to  the 
sun.  He  is  therefore  more  careful  of  his  head.  As  regards  the  contented,  unclad 
and  lethargic  Nuba,  I  imagine  it  would  take  centuries  of  straw  hats  to  raise  him 
above  the  intellectual  status  of  his  simian  relatives. 

Mid  wiFEKY 

Many  of  the  following  details  having  been  given  me  by  partially  instructed  midwives, 
it  is  difficult  to  determine  whether  some  are  purely  local  in  origin  or  introduced. 

The  ease  with  which  the  ordinary  Arab  and  Sudanese  woman  jiarturates  renders  the 
presence  of  a  midwife  almost  unnecessary.  At  a  birth,  however,  marissa  is  provided  free, 
and  the  local  matrons  therefore  appear  in  full  force.  They  are  after  their  fashion  all  more 
or  less  expert  midwives,  and  apparently  delight  to  discuss  the  pros  and  cons  of  each  case 
at  great  length.  The  ease  of  head  presentations,  as  compared  with  arm,  and  leg,  etc., 
presentations,  is  well  recognised,  the  more  enterprising  endeavouring  to  correct  these 
positions  by  manipulation.  In  cases  of  maternal  death,  contracted  pelvis,  etc.,  1  believe 
caesarian  section  has  sometimes  been  performed  ;  more  often,  how’ever,  the  child  is  crudely 
dismembered  and  removed  jiiecemeal.  This  procedure  caused  not  only  the  decease  of  the 
child  but  also  that  of  the  mother  during  a  labour  a  few  months  ago  at  Kadugli,  the  woman 
being  so  severely  mutilated  that  death  from  hcemorrhage  occurred. 

To  assist  labour,  manual  pressure  is  applied  over  the  uterus,  especially  during  the 
“  pains,”  as  also  pressure  over  the  sacral  region  from  behind. 

A  piece  of  rope  tied  tightly  round  the  woman’s  waist  is  another  method  to  this  end. 

Before  the  iiresentation  of  the  head  in  the  vulva  it  is  almost  ahvays  necessary  to  enlarge 
the  aperture  by  cutting  with  a  razor.  When  the  head  is  emerging  it  is  retarded  manually, 
so  as  to  prevent  more  extensive  rupture.  After  child-birth  the  woman,  if  young,  usually 
undergoes  another  restorative  operation. 

When  the  foot  presents,  it  is  either  restored,  in  hopes  that  the  head  will  take  its  place, 
or  else  the  other  foot  is  caught  and  brought  down,  traction  being  then  applied  vigorously 
together  with  pressure  from  behind  and  above. 

If  the  hand  presents,  it  is  either  restored  or  else  left  ir/  situ  and  traction  exerted. 

Massage  of  the  abdomen  and  slapping  the  abdominal  wall  is  resorted  to  in  cases  of 
delayed  pains  and  inertia ;  in  cases  of  retained  placenta,  squeezing  and  pressure  from 
above  are  adopted,  as  also,  in  post-partum  haemorrhage,  pressure  exerted  over  the  abdomen. 

The  cord  is  tied  four  fingers’  breadth  from  the  umbilicus  and  cut  one  finger’s 
breadth  further  down.  It  is  said  to  fall  from  the  baby  in  three  days  if  the  mother  is 
giving  much  milk,  otherwise  in  seven  days. 

Little  or  no  after-treatment  is  employed,  binders,  douches,  and  the  like  being 
unheard  of.  This  neglect  of  the  baby  accounts,  I  imagine,  for  the  great  frequency  of 
umbilical  hernia  amongst  Arab  and  Nuba  children,  a  deformity  popularly  attributed  to 
the  witch  Um-El-Sibian. 

One  inidwufe  claimed  to  be  able  to  prognose  a  girl  or  a  boy  by  the  fact  that,  if 
there  be  a  girl  in  ntero,  a  blue  vein  appears  on  the  mother’s  abdomen,  extending  from 
the  umbilicus  to  the  pubes.  If  a  boy  this  vein  extends  from  the  epigastric  region  to 
the  pubes. 
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Cleanliness  is  considered  quite  unnecessary  in  conducting  a  labour.  There  is, 
however,  in  spite  of  this,  little  puerperal  septiciEinia,  etc. 

There  is  a  Nuba  custom  that  when  a  woman  is  pregnant  for  the  first  time,  at  about  the 
fifth  month,  she  is  scarred  in  a  rough  pattern  all  over  the  arms,  body  and  thighs.  This 
they  call  their  (tahur)  “circumcision.”  If  a  woman  remains  barren,  no  “circumcision” 
is  performed  until  she  reaches  the  menopause. 

In  cases  of  inertia  the  Sudanese  midwife  and  an  assistant  shake  the  patient 
violently  by  the  shoulders  at  intervals  to  hasten  matters,  sometimes  with  unforeseen 
results. 

During  child-birth  a  large  assortment  of  charms  are  worn,  around  the  neck,  breasts 
and  flanks  and  also  attached  to  the  angerib.  A  design  of  the  Prophet’s  sandal  may  also 
be  hung  on  the  wall  for  the  labouring  woman  to  look  towards  for  assistance. 

Death  in  ntero,  etc.  Death  in 

Abortion  and  death  in  iitcro  are  ascribed  to  evil  influences,  such  as  the  evil  eye, 
Um-El-Sibian,  or  the  jealousy  of  another  woman,  who  will  then  procure  charms  to  such  an 
end  from  the  nearest  Fiki. 

Should  a  woman  menstruate  during  pregnancy,  the  expected  child  is  considered  dead, 
or  in  a  state  of  susjiended  animation,  in  which  condition  it  may  remain  for  years  without 
being  delivered. 

Through  evil  influence,  too,  full-term  children  may  remain  alive  in  ntero,  being  felt  to 
move  but  showing  no  anxiety  for  delivery.  One  case  is  recorded  in  which  this  condition 
lasted  for  17  years,  during  which  time  the  ever-expectant  mother  spent  most  of  her  savings 
on  worthless  charms  and  remedies  ! 

In  these  cases  of  suspended  birtli  and  animation,  should  the  husband  absent  himself 
for  a  period  of  months,  on  re-cohabitation  the  child  may  return  to  a  natural  state  and 
eventually  be  born,  already  somewhat  advanced  in  years. 

The  solitary  lock  of  hair  on  a  clean-shaven  head  called  Gurin,  Gambour  or  Guaga,  significance 
worn  by  many  male  children  and  adults,  is  supposed  to  adorn  that  part  of  the  head  which 
first  presented  during  birth  (it  is  indeed  commonly  situated  in  the  right  or  left  occipito¬ 
parietal  region),  the  exact  locality  being  carefully  recorded  by  the  midwife  present  at  the 
time. 

It  is  allowed  to  grow ; — 

1.  During  babyhood  as  the  token  of  a  vow  made  during  pregnancy  by  the  parents, 
that  should  a  boy  be  granted  them  they  will  not  shave  the  Gambour  until  they  have 
sacrificed  to  some  saint,  Fiki,  or  the  like. 

2.  In  the  child,  it  is  preserved  as  a  convenient  handle  for  angels  to  lift  him  out  of 
harm’s  way  in  case  of  necessity. 

3.  In  youth  it  may  be  retained  solely  as  an  ornament. 

4.  In  later  life  again  it  may  be  re-grown  as  the  token  of  a  vow  on  the  part  of  the 
wearer. 

5.  Some  carry  it  as  a  safeguard  against  the  heat  of  the  sun. 

6.  Whilst  certain  Fikis  and  holy  men  wear  it  as  a  badge  of  oflice. 

I  have  read  that  a  similar  scalp  lock  worn  by  a  certain  tribe  of  North  .\nierican 
Indians  is  considered  by  them  as  a  protection  to  the  soul.  Should  it  be  removed  by  an 
enemy,  the  soul  thus  exposed  is  at  the  mercy  of  the  operator. 
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SuUCJK^AI,  Instuumknts 
Plato  XLiri 

The  following  are  the  more  universally  omployocl  surgical  insti-uments  and  appliances 
in  Kordofan. 

1.  FA  Saheha.  A  snare,  simply  constructed  from  a  piece  of  dry  dura  (millet)  stalk, 
about  G  inches  to  9  inches  long  and  a  stout 

giraffe  tail  hair.  One  end  of  the  hair  is 
firmly  bound  to  an  extremity  of  the  stalk,  its 
free  length  being  then  looped  back  and  passed 
through  a  perforation,  traversing  the  stalk 
obliquely  from  the  centre  of  its  extremity 
to  a  point  1  or  2  inches  lower  down,  where 
it  emerges  to  be  used  as  a  tightening  string. 

It  is  emjjloyed  to  catch  and  draw  forward  the  uvula,  for  excision  with  a  knife  or 
pair  of  scissors.  A  sharp-pointed  iron  hook  (Ishfa)  may  be  used  for  the  same  purpose. 
(Fig.  88.) 

2.  El  Samaudia.  A  narrow  length  of  iron  about  six  inches  long,  fashioned  as  a  forceps 
at  one  end  and  as  a  scalpel  or 

probe  at  the  other.  It  is  used 
for  all  minor  operations,  such  as 
blood-letting,  scarring,  opening 
abscesses,  removing  thorns,  etc. 

Two  such,  together  with  a 
long  native  needle,  are  frequently 
carried  in  the  sheath  of  the 
Kordofan  knife,  ready  in  case  of 
necessity.  (Fig.  86.) 

There  is  another  variety  armed  with  a  blade  at  either  end.  (Fig.  81,  C.) 

3.  El  Laijat.  Somewhat  similar  to  the  samaudia,  being  provided  with  a  forceps  at  one 

end,  while  at  the  other  there  is  a  double 
prong  instead  of  a  single  point.  This  prong 
is  used  to  remove  dead  tissue  and  to  stimu¬ 
late  and  freshen  dirty  or  granulating  surfaces. 
(Fig.  82.) 

4.  El  h’l-isha.  A  short  scalpel  with  a  small  acutely  pointed  blade,  which  is  triangularlv 

notched  at  its  extremity  ;  the  handle  ends 
in  a  blunt  probe  {inunvad).  This  instrument 
is  used  for  scarring,  vaccinating,  and  for 
the  removal  of  dead  flesh  —  the  notched 

extremity  acting  as  an  efficient  scraper.  (Fig.  83.) 

5.  El  Mitruuid.  An  instrument 
shaped  as  a  blunt  jjrobe,  fashioned  of 
wood,  ivory  or  iron,  used  to  separate 
the  glans  penis  from  the  prepuce  and 
also  to  ])ush  back  the  glans  befoi-e 
applying  a  clamp.  Some  are  per¬ 
forated  at  one  end  for  use  as  coarse 
threading  needles.  (Fig.  84.) 


Pig.  81. — El  Siimandia 


Fig.  82. — El  Lagat 


83 — El  Rtfisba 


t'ig.  W.— El  UiirwaU 
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Knives 


Setons 


Hooks,  blunt 
and  sharp 


6.  El  Muz.  Native  razor  for  circumcision  of  males  and  females,  and  various  other 
operations,  is  a  short  (4  inches  to  6  inches) 
spear-head  shaped  knife  welded  from  a  single 
piece  of  iron.  Before  use  a  piece  of  cloth  is 
wrapped  round  the  handle  to  give  a  better  grip. 

The  blade  is  cleverly  welded  on  the  hollow  and 
extremely  sharp.  (Fig.  85.) 

7.  El  Sakiii.  The  Kordofan  knife  (worn  at  the  bend  of  the  left  elbow),  alluded  to 
above  as  carrying  in  its  sheath  the  samandi.a,  needles,  etc.,  is  also  used  itself  in  the  rough 
native  operations  on  both  man  and  beast,  besides  being  the  universal  weapon  in  all  cases  of 


Pig  8(3  — K1  Hakin 


r 


Pig  87. — Bl  Mikhr.iy 


necessity.  It  is  kept  particularly  keen  and  well-pointed.  Written  and  herbal  charms  are 
frequently  attached  to  the  sheath  for  convenience  and  safety.  (Fig.  86.) 

8.  El  Si‘f.  The  ordinary  sword  is  used  for  amputations  of  the  larger  limbs  in  cases  of 
surgical  necessity  and  for  punishment. 

9.  El  Mikhraij.  \  sharp-pointed  piece  of  iron  with  a  wooden  handle,  used  in 
puncturing  the  skin  for  the  insertion  of  setons.  A  fold  of  skin  is  picked  up  between  the 
finger  and  thumb,  pierced,  and  a  horse  or  giraffe- 

hair  passed  through  and  loosely  tied,  a  procedure 
almost  identical  with  the  European  methods  of  a 
past  generation.  This  treatment  is  employed  to 
relieve  inflammations,  especially  of  the  eye  when  the 

seton  is  inserted  at  the  outer  angle  of  the  orbit,  a  custom  still  in  vogue  among  some  of  our 
more  antiquated  ophthalmic  surgeons.  (Fig.  87.) 

10.  El  I.thfa.  A.  small  blunt-pointed  iron  hook  on  a  stem  about  five  inches  long  and 
supplied  with  a  wooden  handle — it  is  used  in  operations  for  opening  up  the  vulva  before 
marriage  and  child-birth,  the  hook  being  passed  under  and  caught  in  the  thin  scar  tissue 
which  occludes  the  vaginal  orifice;  traction 

is  then  exerted  in  an  outward  direction,  -  ■  _  \  a 

and  the  semi-circular  piece  of  skin,  thus  t — * — ^ — My  g 

brought  into  prominence,  ra23idly  removed 
with  a  single  cut  of  the  “muz.”  After 
such  an  ojieration  a  smooth  cylinder  of  wood  may  bo  worn  within  the  vulva  to  ^irevcnt 
the  raw  surfaces  completely  uniting. 

Another  variety  of  Ishfa  is  jirovided  with  a  shaiqi  hook  to  iiiqiale  and  draw  forward  the 
uvula  during  removal  of  that  organ.  (Fig.  88,  B.) 


Fl6.  88  —El  Ishfa 
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11.  El  Lazim.  A  clamp  to  hold  the  prepuce  and  exclude  the  glans  during  circumcision. 
It  is  constructed  of  two  roughly  curved  jaws  of  sheet 

iron,  each  about  6  inches  long,  and  pivoting  at  one 
end  on  a  hinge,  the  free  extremities  acting  as  handles. 

(Figs.  89  and  96.) 

11  (u).  Other  instruments  for  the  same  purpose  are 
small  perforated  discs  of  ivory  or  gourd,  the  lumen  of 
which  will  just  admit  the  prepuce  without  admitting 
the  glans,  or  two  lengths  (6  inches)  of  thin  pliable 
wood  tied  together  at  either  end  wliich  include  the 
prepuce  clamped  between  them.  (Figs.  98  and  99.) 

12.  El  Fass.  Consists  of  a  length  of  dura  jiith  (2  inches  to  3  inches)  attached  to  which  is 
about  a  foot  of  soft  cotton  string.  It  is  used  in  male  circumcision,  the  pith  to  push  back 
the  glans  whilst  the  string  is  tightly  wound  round  the  prepuce  above  its  (the  pith’s) 
extremity,  the  knife  being  carried  down  between  the  tieing  cord  and  the  fass.  (Fig.  97.) 

13.  Various  forms  of  rougli  burning  irons  exist,  having  wooden  or  liorn  insulating 
handles.  Needles  are  also  used  for  the  same  jjurpose,  and  preparations  of  dr}'  woods  and 
pith.  After  cauterisation  Gotran  oil  or  lime  is  placed  as  a  dressing  over  the  burnt  area. 

14.  El  Kamaia.  Primitive  instrument  used  for  cauterisation,  consisting  of  a  piece  of 
camel’s-  or  sheep’s-dung  dried  and  impaled  on  a  long  thorn. 
The  dung  is  placed  over  charcoal  until  it  smoulders,  and  then 

Pi$.  90. — El  Eainaia  applied  to  the  skin.  (Fig.  90.) 

15.  El  Malahja.  A  small  iron,  or  wooden, 
spoon  used  for  the  removal  of  wax  or  foreign 

suspended 
(Fig.  91.) 


bodies  from  the  ear.  Sometimes 
to  the  rosary  for  convenience  sake. 


Pig.  91.— El  Malabga 

16.  Ei/e  Dusfers,  consist 
of  small  probe-shaped  pieces  of 
wood,  ivory,  or  iron  provided 

Fifi.  92. — Eye  DuBter  - '  witll  a  liaildle. 

Pieces  of  green  fibrous  twig,  macerated  at  one  end  so  as  to  form  an  improvised  brush, 
are  similarly  employed.  In  eye  applications  the  powder,  ointment,  etc.,  is  smeared  along 
the  palpebral  margin,  and  a  surplus  left  amid  the  lashes,  for  gradual  distribution  between 
the  lids.  (Fig.  92.) 

17.  El  Gift.  Furceps,  as  used  for  the  extraction  of  teeth,  are  usually  borrowed  from 
the  silversmith  and  apparently  form  no  part  of  the  Hakim’s  stock-in-trade.  Some  of  the 
more  enlightened  know  of  and  are  anxious  to  obtain  European  dental  forceps. 

18.  Enropeau  Basdrn,  K-iiivea,  Scisii(in<,  Eeedles  and  Syringes  are  now  largely  used  for 
various  operations,  to  the  exclusion  of  more  primitive  native  instruments. 

19.  El  Mihyam  (native  Cupping  Instruments) ,  manufactured 
of  metal  or  horn  (Fig.  93).  A  is  a  small  aperture  provided 
with  a  soft  leather  valve.  The  site  for  cupping  having  been 
selected  and  scarred,  the  mouth  of  the  cup  B  is  greased 
and  held  in  position,  whilst  the  operator  exhausts  the  air 
from  the  cavity  C  by  suction.  An  ordinary  small  metal  cup 
without  aperture,  in  which  the  air  is  raritied  by  burning  a 
piece  of  paper  or  rag  within  it,  is  also  used.  Professional 
cuppers  and  blood-letters  are  to  be  found  in  every  large  suk — 
their  half-naked  victims  seated  around  in  groups,  with  mikgamat  hanging  on  to  their 


FiS.  93.— El  MibSiun 
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Native 

splints 


ilesh  like  limpits.  (lupping  is  a  universal  jirocedure  for  the  cure  and  prevention  of  almost 
all  ills,  in  much  the  same  manner  as  was  the  vogue  in  England  during  the  last  century, 
and  possibly  borrowed  by  the  west  from  that  “  most  perfect  physician,”  the  Arab. 
Favourite  sites  are  the  back  of  the  neck,  the  thorax,  and  front  of  the  abdomen,  and  any 
locality  of  2i>ain.  It  seems  almost  essential  to  let  blood  before  the  commencement  of  the 
Khdi-if  (i-Ainy  season),  as,  indeed,  at  all  times  on  the  slightest  provocation.  The  scars,  which 
are  rudely  dressed  and  leave  lasting  marks,  can  be  detected  in  number  on  any  Arab’s  body. 

20.  Injectiiin  horns.  The  perforated  horns  of  sheep  and  cattle  are  used,  I  believe,  for 
the  administration  of  rectal  and  urethral  injections.  1  have  so  far  been  unable  to  obtain 
examples  of  these,  but  imagine  they  are  much  the  same  as,  if  not  identical  with,  the 
niihij<nii  or  cu^iping  horn. 

21.  Tdbiit — native  splints — consist  of  varying  narrow  lengths  and  sizes  of  split  cane  or 
other  light  wood,  each  piece  being  notched  at  either  extremity  for  the  attachment  of 
tieiug  strings  (12  inches  to  18  inches  long).  These  splints  are  arranged  and  used  in  sets  of  four, 
distributed  at  equal  intervals  around  the  circumference  of  the  broken  limb,  over  the  site 
of  fracture  ;  rough  padding  of  cloth  or  wood  tiln-e  intervenes  between  the  skin  and  the 
splints,  which  are  secured  in  position  by  means  of  the  tieing  strings  and  a  couple  of  lengths 
of  bandaging  cloth  lirmly  fastened  over  all. 

Such  splints  serve  in  some  degree  to  steady  the  fractured  bone  and  in  consequence  to 
lessen  jiain  ;  for  the  same  reason  adjacent  joints  may  be  included  and  thus  immobilised. 
Eeed-grass,  tree-bark,  and  fine  twigs  are  also  used  to  encase  broken  limbs. 

Splints  are  usually  worn  for  a  period  of  from  two  to  six  weeks,  and  during  this  time 
seldom  re-adjusted;  considerable  deformity  and  fixation  commonly  result,  especially  in 
fractures  of  the  lower  extremities. 

N.B. — My  attention  has  since  been  drawn  by  Mr.  Henry  S.  Wellcome  to  an  article, 
“  The  most  ancient  sjilints,”  by  Dr.  G.  Elliot  Smith,  M.A.,  F.E.S.  {British  Medical 
Journal,  March  29th,  1908),  in  which  the  author  describes  two  sets  of  splints  found,  still 
in  situ,  on  mummies  of  the  fifth  dynasty  (roughly  5,000  years  ago)  at  Naga-Ed-Der  (100 
miles  from  Luxor).  There  is  a  most  striking  similarity  in  the  construction  of  the  ancient 
Egyptian  and  these  modern  Sudanese  splints  and  in  their  mode  of  application,  as  may  be 


Fig.  94. —  Native  Sudanese  splints  applied  to  forearm 

gathered  from  the  following  extract; — The  broken  limb  is  set  with  four  splints . 

Each  consisted  of  a  rough,  slender  strip  of  wood,  which  had  been  wrapped  up  by  means 
of  a  carefully-applied  linen  bandage  before  being  fixed  to  the  limb.  The  splints  were  held 
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in  position  by  means  of  two  bandages,  each  tied  in  a  reef  knot,  one  above,  the  other 
below . 


Fig.  95.— Native  Sudanese  splints  applied  to  forearm 

The  materials  used  (four  strips  of  wood,  coarse  grass,  wood  fibre,  bark  and  cloth 
bandaging)  as  described  by  Dr.  Elliot  Smith,  and  their  method  of  use  in  the  two 
instances  (ancient  and  modern)  seems  to  be  almost  identical.  The  same  methods,  too, 
apparently  still  prevail  in  modern  Egypt  and  in  Abyssinia.  As  the  author  says ; — “  .  .  . 

a  striking  testimony  to  the  stability  of  this  idea,  as  well  as  of  the  extreme  conservatism 
of  the  Egyptian . 

Wounds 

The  ordinary  treatment  of  wounds  (accidental)  is  extremely  primitive.  Few  think  it 
advisable  to  wash  the  part,  and  many  consider  such  a  procedure  most  dangerous,  as 
exposing  the  patient  to  the  risk  of  blood  poisoning  (which,  when  the  quality  of  the  water 
used  is  considered,  is  by  no  means  unlikely).  The  usual  aim  is  to  secure  a  large  clot  or 
scab  over  the  raw  surface,  and  for  this  purpose  powders  made  from  Kohl  (black  antimony). 
Natron  (ground  salt),  Gotran  (colocynth  tar),  Shab  (alum).  Lime,  Guliim,  Shatta,  Senna, 
Kursan,  Ghrur,  Shagar-en-nar,  Likbalie,  Thai,  etc.,  are  used  as  dusting  dressings,  as 
also  the  less  pharmacopceial  remedies  Shouroiir  (wood  ash),  powdered  charcoal,  sand,  ground 
Durra,  and  camel-,  sheep-,  and  cow-dung  (often  charred),  the  results  being  more  or  less 
satisfactory.  I  saw  one  case  of  tetanus  following  such  treatment  in  a  Nuba,  but  rapid 
secondary  union  is  the  rule,  and  septic  complications  rare,  thanks,  I  imagine,  largely 
to  their  strongly  germicidal  constitutions.  Should  such  result,  cupping,  scarring, 
cauterisation,  and  more  rarely  poulticing  in  the  neighbourhood  of  the  inflammation  are 
resorted  to. 

Operations 

1.  Excision  of  the  Uvula.  The  uvula,  “  Eeesha”  (feather),  is  looked  upon  by  the 
Arab  as  the  primary  cause  of  most  chest  troubles  and  inflammations  of  the  pharynx 
and  larynx,  etc.  The  doctor  therefore  advises  its  excision  as  a  preliminary  measure  in 
such  cases.  Young  children  have  the  operation  performed  as  a  safeguard  to  their  health, 
especially  before  the  Kharif.  It  is  surprising  the  large  percentage  of  people  who  are 
without  uvulae  on  these  accounts. 

Operation.  The  uvula  is  snared  by  means  of  a  Samandia  or  impaled  on  an  Ishfa  [see 
Surgical  Instruments,  paye  313),  pulled  downward  and  forward  and  cut  off  with  a  scissors 
or  knife,  no  after  treatment  being  employed. 


Treatment 
of  wounds 


Excision  of 
uvula 
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Circumcision 
of  boys 


2.  Nanai  Polypi.  “  Um  Sogah.”  If  they  come  within  siglit,  are  scarred  and 
Ijunctiired  with  the  long  thorns  taken  from  a  Heglig  tree. 

3.  (Jircuiiicisiou  of  lions.  Usually  undertaken  about  the  fifth  or  sixth  year  amid 
general  festivity ;  visitors  from  outside  villages  attending,  carrying  with  them  presents 
in  the  shape  of  food,  etc. 

Usually  several  are  circumcised  at  a  time,  the  operator  being  the  village 
Hakim,  who  is  paid  according  to  the  standing  of  the  boys’  parents. 

Operation.  The  penis  is  washed  in  cold  water,  after  which  a  blunt  probe  of  wood, 
ivory  or  metal  (El  Murwad)  is  passed  round  the  glans,  freeing  it  from  the  iDrepuce. 


The  prepuce  is  then  pulled  well  forward  and  clamped  by  means  of  a  “Lazim,”  a  wooden 
clamp  or  the  string  of  a  “  Fass,”  or  drawn  through  the  ivory  or  gourd  disc  (shown  under 
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the  heading  “Surgical  Instruments’’).  After  a  few  minutes,  when  the  circulation  has 
been  thoroughly  retarded,  the  skin  is  divided  witli  a  single  cut  of  a  sliarp  knife  or  razor. 

In  other  cases  only  a  single  knot  of  string  is  used  to  retract  the  glans  and  retard  the 
circulation,  or  again  no  constriction  is  employed  at  all,  the  glans  being  simply  pushed  out  of 
the  way  by  means  of  a  murwad  and  divided  with  a  circular  cut.  Sometimes  the  operator, 
using  no  instrument  save  a  knife,  inflates  the  prepuce 
with  his  lips  and  cuts  it  off  rapidly.  The  Jewish 
custom  still  in  vogue  of  biting  off  the  prepuce  is 

apparently  not  employed.  ' 

The  prepuce  having  been  removed,  the  clamp  is 
loosed  (if  one  has  been  used)  and  there  ensues  little 
or  no  bleeding.  The  mucous  membrane  is  then 


retracted  and  sutured  to  the  skin  in  two  or  three 
places  by  means  of  giraffe  hair  stitches,  or,  more 
commonly,  fine  sharp  thorns,  prepared  in  separate 


dishes  (commonly  small  gourds  or  clam  shells)  of 

boiled  butter,  which  are  passed  through  the  mucous  ; 

membrane  and  skin  and  then  broken  off  short.  * 

Often  the  mucous  membrane  is  simply  retracted  and 
no  sutures  applied. 

After  the  operation  the  wound  is  dusted  over  Fii^.  100. — Circumcisioa  tboru  autvires  ifi  siiu 

with  either  ground  charcoal,  wood  ash,  ground  dura,  “  Hankank  ”  or  “  Karkarab  ”  (a  powder 
made  from  cotton  seeds)  or  charred  cow-  or  sheep-dung.  The  boy  is  then  placed  in  a 
bed  laid  on  the  floor  of  a  special  tukl,  his  clothes  being  kept  off  the  wound  by  means  of 
a  string  suspended  from  the  roof.  His  diet  is  at  first  restricted,  but  after  three  days, 
when  the  sutures  are  removed,  he  can  eat  as  he  pleases,  and  on  the  seventh  day  is 
discharged.  The  Hakim  visits  his  patients  daily,  dressing  them  when  necessary. 

During  such  an  operation  the  greatest  excitement  prevails,  a  mob  of  friends  and 
relations  crushing  in  to  get  a  better  view.  The  patient  is  usually  provided  with  a  whip, 
which  he  weaves  in  his  hand  the  while  as  a  sign  of  courage.  He  seldom  utters  a  sound, 
and  I  imagine  the  j)ain  is  but  momentary. 

4.  Giremne-ision  of  Girls.  Usually  undertaken  at  the  age  of  five  or  six  and  attended  Circumcision 
by  much  less  ceremony  than  in  the  case  of  boys.  of  girls 

The  girl  is  placed  on  an  angareeb*  in  a  tnkl,  and  the  parts  well  washed  with  water. 

Assistants  hold  her  down  and  keep  her  legs  apart  whilst  the  “  Hakima,”  an  old  woman — 
or,  in  some  cases,  an  old  man — operates. 

The  clitoris  is  caught  between  the  finger  and  thumb  and  severed  rapidly  with  a  sharp 
knife  or  razor,  and  after  this  each  of  the  labia  minora  in  turn.  Some  prefer  to  remove 
all  with  one  sweep.  Very  hot  water  is  then  applied  as  a  styptic  and  a  dusting  of  one 
of  the  following  ; — 

(«)  Powdered  natron. 

(/<)  .\  paste  of  powdered  dura  and  water. 

(fi)  Alum. 

(d)  “  Shish,”  a  charcoal  mixture. 

The  legs  of  the  patient  are  tied  together  after  the  operation  for  seven  days.  She  is 
dressed  daily,  alum  and  water  being  used  as  an  astringent  and  antiseptic  lotion.  Some¬ 
times,  a  small  cylinder  of  wood  is  inserted  into  the  vulva  to  maintain  a  urinary  j)assage. 


Native  bedstead. 
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Special 

operations 


Amputations 


The  operation  will  not  prove  a  success  unless  sufficient  cutting  has  secured  a  complete 
secondary  union,  extensive  enough  to  exclude  the  entire  vulva,  with  the  exception  of  an 
aperture  only  large  enough  to  admit  the  little  linger  with  difficulty. 

Where  only  the  clitoris  and  labia  minora  are  removed  the  operation  is  termed  “  Tahuret 
Sunna,”  and  is  that  prescribed  by  the  Mohammedan  law.  This  is,  I  believe,  the  vogue 
amongst  Egyptian  women,  but  in  the  Sudan  it  is  mostly  restricted  to  the  Bagara  tribes 
(Mesareah,  Hommr,  Habanea,  Rezigat,  Howazma,  Gimma,  etc.),  whilst  amongst  the 
remaining  Sudanese  Mohammedans  the  more  radical  “  Tahuret  Farohen  ”  is  performed,  in 
which  the  upper  two-thirds  of  the  labia  majora  are  also  removed. 

The  “  Tahuret  Farohen  ”  is  of  interest  since  it  is  popularly  supposed  to  denote  an 
ancient  method  practised  in  and  handed  down  from  the  time  of  the  Pharaohs,  which  has 
survived  in  the  Sudan  despite  the  innovation  of  Muslim  law. 

A  few  tribes,  I  believe  (amongst  the  Nomad  camel  owners),  only  remove  the  clitoris, 
leaving  the  vulva  otherwise  intact,  whilst  others,  who  have  but  feebly  adopted  the 
Mohammedan  religion,  or  who  still  practise  a  religion  of  their  own,  do  not  circumcise 
at  all — notably  in  Kordofan,  the  Nubas. 

5.  Opening.  An  operation  performed  on  the  wedding-day.  The  bride  is  placed  in 
a  tukl  and  laid  on  an  angareeb.  The  Hakima,  attended  by  female  relatives,  enters  and 
divides  the  old  sear  tissue  centrally  from  behind  forwards,  an  ishfa  (blunt  hook)  being 
commonly  used  to  render  prominent  the  site  of  operation.  The  blooded  razor  or  knife  is 
afterwards  exposed  to  the  gaze  of  the  assembled  guests.  This  operation  is  sometimes 
performed  by  the  husband  himself,  who  in  any  case  is  provided  with  a  knife  or  razor  to 
carry  out  any  further  alterations  he  may  find  necessary. 

When  the  scar  has  been  opened,  hot  water  is  applied  and  a  dusting  powder,  commonly 
of  salt.  Micturition  and  coitus  are  of  course  extremely  painful,  and  the  first  few  days  of 
married  life  far  from  pleasant. 

6.  Opening  at  Ghild-birth.  Owing  to  the  mutilation  consequent  on  circumcision  it  is 
almost  invariably  found  necessary  to  enlarge  the  vulva  during  child-birth  by  means  of 
the  knife. 

7.  lie-closing .  Young  divorced  women  and  widows  who  wish  to  regain  their  virginity 
frequently  submit  to  a  second  operation.  They  are  after  this,  of  course,  far  more  eligible 
and  demand  a  higher  dower. 

These  “patchwork”  operations  are,  needless  to  say,  unacconqjanied  by  any  display, 
as  are  the  circumcision  and  bridal  ceremonies. 

The  Arab  saying,  “  Woman  is  as  a  girba,’  we  sew  her  iqj,  open  her,  and  fill  her  as  we 
please,”  if  somewhat  crude,  is  indeed  not  without  truth. 

8.  Amputations — of  the  large  limbs.  Such  operations  are  not  unnaturally  only 
undertaken  as  a  last  resource. 

The  method  is  primitive.  The  patient  is  seated  in  a  chair.  One  assistant  holds  the 
limb  above  the  site  of  amputation,  another  fully  extends  it  and  exerts  traction,  whilst  a  third 
supports  the  victim  from  behind.  The  operator,  armed  with  a  heavy,  keen-bladed  sword, 
sweeps  down  with  one  blow  and  severs  the  limb  from  the  body.  The  cut  end  is  then  dipped 
into  boiling  oil  and  tightly  bound,  so  as  to  arrest  the  haemorrhage.  A  dressing  of  salt, 
wood  ash,  charcoal  or  the  like  being  applied  later. 

Should  the  patient  be  frightened  (perhaps  a  woman  or  a  child),  he  or  she  is  placed 
within  a  tukl  and  the  diseased  limb  thrust  out  through  a  hole  in  the  straw  side,  the 
operation  itself  being  conducted  as  above.  I  have  never  seen  an  amputation  thus  performed 


'  Leathern  water-huttle. 
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and  imagine  it  is,  nowadays,  seldom  undertaken,  sufferers  coming  from  groat  distances 
to  undergo  such  operations,  under  the  inffiience  of  an  anajsthetic,  and  at  t!ie  hands  of  a 
more  precise  surgeon. 

9.  Nuba  “  Gircuiiicitiioii."  The  Nuhas,  possessing  a  religion  of  their  own  and  not 
holding  the  Moslem  faith,  do  not  circumcise  their  girls  or  boys. 

They  have  a  custom  of  scarring  primipara  during  pregnancy  with  a  imugli  patteim  over 
the  body,  arms  and  thighs.  'Ehis  they  call  “  Tahur  ”  (circumcision).  It  is  an  honour 
accorded  only  to  the  barren  after  they  reach  the  menopause. 

10.  Extraction,  of  Teeth.  The  extraction  of  the  lower  incisor  teeth  of  males  is  a 
tribal  custom  amongst  the  inhabitants  of  the  Fur  country  to  the  west  of  Kordofan,  and  to 
a  lesser  degree  amongst  the  Nuhas  to  the  south  ;  it  is  undertaken  at  about  the  age  of  puberty 
and  holds  a  somewhat  parallel  position  to  circumcision,  “  Tahur,”  amongst  the  Arabs.  The 
interval  left,  as  well  as  being  ornamental,  is  considered  useful  for  hand-feeding  tlie  weak  or 
dying. 


For  the  extraction  a  silversmith’s  pliers  is  commonly  used,  if  it  can  he  obtained. 
Otherwise,  the  world-wide  custom  of  securing  a  string  round  the  tooth,  fastening  the  other 
end,  and  jerking  the  head  until  the 
tooth  comes  out,  is  resorted  to. 

.\djacent  teeth  to  a  free  socket  are 
worked  loose  and  extracted  with 
the  linger  and  thumb. 

The  Nuhas  gouge  out  the 
selected  tooth  with  the  head  of  a 
Kokah  or  pointed  spear. 

In  order  to  allay  pain  and 
bleeding,  a  dressing  of  ash,  alum 
or  asafoetida  is  applied. 

11.  Nuba  nose,  ear  and  lip 
perforation.  At  an  early  age  the 
under  lips  and  the  lobes  of  the 
ears  of  girls  are  perforated  for 
the  introduction  of  cylinders  of 
white  stone.  For  the  reception  of 
these  (in  the  case  of  the  lip)  they 
often  remove  the  lower  incisor 
teeth. 

thick  lip  is  considered  a 
thing  of  beauty.  They  therefore 
encourage  an  unnatural  hypertrophy 
by  rubbing  in  irritants  and  repeated 
scarification.  The  Nuhas  of  some 
Gebels  prefer  their  women  un¬ 
blemished.  The  contrast  between 
the  natural  and  artificial  appearance 
is  often  striking. 

Perforations  of  the  nose  and  and  con.;,, . .  a  .yh..d=r  c  -.v..,..  st,  .,. 

margins  of  the  ears  for  the  reception 

of  rings,  stones  and  iron  spikes  is  a  general  custom  adopted  both  by  men  and  women. 


■N’uba 

“circumcision’' 


Teeth 

e.xtraction 
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12.  “  Tn'liiil  ”  itKirkinij.  Facial  marking — which,  as  far  as  one  can  gather,  seems  to  be 
undertaken  with  no  very  hard  and  fast  rule  as  regards  the  relation  of  the  mark  to  the 
tribe — is  performed  during  childhood  ((>  to  10),  the  design  being  first  traced  on  the  face  and 
then  deeply  scarred  with  a  knife  or  razor.  The  wound  is  roughly  dressed  at  intervals 
and  may  be  powdered  with  antimony  to  produce  a  blue  keloid. 

The  commonest  facial  markings  are-- 

(a)  Three  longitudinal  scars  on  either  cheek. 

(hj  Three  longitudinal  scars  and  one  transverse. 

(cj  Three  transverse  scars  on  either  cheek. 

(d)  Two  transverse  scars  crossing  two  longitudinal  (called  the  Selim  or  ladder). 

(i‘j  Three  scars  in  arrow  shape  (I)arab  El  Tare  or  track  of  the  bird),  restricted 
chiefly  to  women. 

(f)  Two  or  three  small  scars,  longitudinal  or  transverse,  placed  between  the  eye 
and  ear  on  either  side. 

T'liese  are  imprinted  for  custom’s  sake,  sometimes  apparently  for  cosmetic  effect 
alone,  or  as  signs,  in  some  cases  undoubtedly  tribal,  in  others  1  imagine  more  “  family,” 
and  as  marks  of  possession  and  for  identification. 

13.  TattdiiiiK/.  Largely  employed  by  Arab  women  for  the  supposed  improvement  of 
their  appearance.  In  Koi'dofan  the  front  of  the  gums  and  the  lower  lips  are  the  only 
parts  interfered  with.  The  operation  is  undertaken,  as  a  rule,  during  early  childhood.  The 
surface  to  be  coloured  is  pricked  with  thorns,  after  which  powdered  antimony  is  rubbed  in, 
a  process  which  is  repeated  at  intervals  until  a  permanent  dark  blue  effect  (intensely 
repulsive)  is  gained. 

<  '(iiicliisioii.  As  I  have  said,  the  major  operation  is  a  matter  of  last  resource  amongst 
these  people.  Most  native  surgery  consists  in  the  dressing  of  wounds  and  ulcers,  the 
opening  of  abscesses  and  the  like,  scarring,  cauterising  and  cupping,  as  surgical  means  to 
a  medical  end. 

Then,  again,  there  are  the  large  percentage  of  religio-sexual  operations  for  circumcision, 
the  purely  sexual  plastic  operations  before  marriage,  and  before  and  after  childbirth,  in 
women,  and,  lastly',  the  cosmetic  operations — lip-splitting,  tribal  marking,  and  so  forth  ; 
from  which  it  will  be  seen  that  this  branch  of  healing  is  not  far  advanced. 

In  conclusion,  I  wish  to  express  my  indebtedness  to  El  Yusbashi  Michael  Eff.  Zughayor, 
of  the  Egy))tian  Medical  Corps,  for  much  valuable  assistance  and  information. 


Fig.  1  02.- Ceremonial  Dance 
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Fig.  103.— Dr.  MacTier  Pirrie’s  Caravan 


Fig.  1 04.— Alexander  MacTier  Pirrie 

“The  death  took  place  on  November  1 2th.  1907,  at  the  Chalmers  Hospital, 
Edinburgh,  of  Alexander  MacTier  Pirrie.  B.Sc..  M.B..  Ch.B.,  his  life  being  thus 
cut  short  just  at  the  time  when  he  had  laid  what  seemed  the  sure  foundation  of 
a  career  of  much  scientific  distinction.  He  was  a  son  of  the  late  Alexander 
Pirrie.  C.E.,  and,  after  the  completion  of  his  general  education,  became  an 
undergraduate  of  the  University  of  Edinburgh,  and  in  1904  received  the  degree  of 
B.Sc..  taking  honours  in  Anthropology.  Two  years  later  he  received  the  M.B.,  Ch.B. 
from  the  same  University.  He  was  then  appointed  Carnegie  Research  Fellow 
in  Anthropology,  and  at  once  went  out  to  the  Wellcome  Research  Laboratories, 
in  Khartoum,  in  Upper  Egypt,  in  the  position  of  Anthropologist  to  that  Institution. 
Soon  after  his  arrival  he  began  a  series  of  scientific  expeditions,  and  completed 
two  in  the  short  period  of  seven  or  eight  months  that  he  was  able  to  remain  in 
Egypt  ...  All  must  regret  the  loss  of  one  whose  early  career  seemed  to 
suggest  that  it  would  oe  his  lot  to  add  considerably  to  the  sum  of  existing 
knowledge."  Hritis/i  Medical  Journal. 
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The  late  Dr.  MacTier  Pirrie  went  out  in  the  autumn  of  1906  from  Scotland  to  Egypt,  The  late 
in  order  to  undertake  Anthropological  work  among  the  triltes  of  the  Sudan  under 
Dr.  Andrew  Balfour. 

Dr.  Pirrie’s  training  in  Anthropology  had  been  acquired  in  the  Anatomical  department 
of  the  University  of  Edinburgh,  and  a  Carnegie  Research  Fellowship  in  Anthropology  was 
awarded  to  him  for  the  proposed  research  in  the  Sudan. 

Early  in  October,  1906,  he  arrived  in  Cairo,  and,  after  spending  a  short  time  there  in 
making  preparations,  he  went  on  to  Khartoum,  where  he  arrived  on  the  IHth  October.  In 
Khartoum  he  at  once  began  anthropometric  work  by  taking  measurements  of  students 
in  the  Gordon  College,  of  soldiers  in  some  of  the  native  regiments,  and  of  some  natives  in 
the  prison. 

.\t  the  same  time  preparations  were  made  for  an  expedition  up  the  Nile  to  study  the 
primitive  indigenous  tribes  of  the  Sudan. 

The  tribes  among  whom  the  work  was  to  be  carried  out  included  the  Dinkas,  the  Tribes  visited 
Shilluks,  the  Nuers,  and  also  the  Buruns — a  tribe  of  modified  Negroids  found  between 
the  Upper  Nile  and  Abyssinia,  five  days’  journey  inland,  of  whom  practically  nothing  has 
hitherto  been  known. 

Dr.  Pirrie’s  plan  of  work  was  to  travel  among  these  various  tribes  and  to  make  Plan  of  work 
observations  on  their  languages,  customs,  dress,  etc.,  and  in  addition  to  carry  out  an 
extensive  series  of  observations  on  their  physical  characteristics,  including  measurements 
of  the  head  and  face,  nose  and  limbs,  and  also  to  take  impressions  of  the  hands  and  fingers 
and  of  the  soles  of  the  feet. 

Dr.  Pirrie  unfortunately  did  not  survive  to  work  up  the  extensive  material  which  he  Death  of 
had  in  this  way  obtained,  and  the  loss  which  was  entailed  by  his  sad  death  is  a  severe  one, 
and  in  many  ways  irreparable.  The  cards  on  which  the  records  of  the  various  measure¬ 
ments  had  been  made  were  handed  to  me  in  order  to  find  out  whether  they  could  be  made  to 
yield  any  results  of  value.  I  have  also  seen  a  large  number  of  the  valuable  photographs 
which  Dr.  Pirrie  had  taken,  and  some  notes  and  jottings  which  he  had  made  on  the  way  were 
also  put  at  my  disposal.  In  regard  to  the  language,  it  was  found  quite  impossible  to  go  into 
the  various  dialects  and  languages,  nor  was  it  possible  to  make  an  entirely  complete 
examination  of  the  physical  characters. 

As  a  result  I  have  not  been  able  to  take  up  all  the  threads  of  his  work  and  to  weave 
them  into  a  complete  memoir  on  the  indigenous  tribes  of  this  portion  of  the  Sudan,  nor 
could  this  work  have  been  done  by  any  person  except  by  Dr.  Pirrie  himself. 

The  notes  on  language  and  customs  were  fragmentary,  but  fortunately  tbe  cards 
containing  the  records  of  the  measurements  were  fairly  complete. 
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Dr.  Pirrie  liad  obviously  devoted  a  great  amount  of  time  to  this  part  of  his  work,  and 
his  measurements  were  extremely  numerous. 

All  the  detailed  measurements  are  not  reproduced  entirely  in  this  paper,  but  I  have 
examined  and  taljulated  a  very  large  number  of  the  measurements,  and  tables  of  several 
of  them,  which  may  be  taken  as  representative  of  the  whole,  are  included  here. 

The  field  of  his  exploration,  and  especially  that  ])art  which  included  the  Burun 
district,  has  not  been  touched  by  physical  anthropologists,  and  this  fact  alone  gives  to  the 
data  which  he  has  secured  a  great  additional  value. 

Ac'CorNT  OF  Dr.  Pirrie’s  Journeys 

For  purposes  of  convenience,  1  have  sub-divided  this  report  into  two  portions,  the  first 
of  which  includes  P'r.  Pirrie's  report  upon  the  journey  which  he  made  into  the  Burun 
district,  with  some  additional  notes,  which  he  prepared  after  his  return  to  Plngland,  u))on 
some  of  the  characters  and  customs  of  the  Dinkas  and  Buruns. 

The  second  part  comprises  some  results  of  the  investigations  into  the  iihysical 
characters  of  several  races,  from  the  data  which  he  secured. 

Leaving  Khartoum  on  the  27th  October  in  the  Sirdar’s  yacht,  on  which  he  had  been 
kindly  offered  a  passage.  Dr.  Pirrie  went  south  as  far  as  to  Renk,  where  he  met  Mr.  Struve. 
Renk  he  describes  as  “  merely  a  tongue  of  land  between  two  swamps,  and  the  mosipiitoes 
are  simply  black  in  the  air."  After  a  short  stay  there,  during  which  he  made  some 
excursions  into  the  surrounding  countrv,  he  went  on  to  iMelut,  returning  afterwards  to 
Renk,  and  making  observations  and  taking  measurements  of  the  natives  as  he  came  across 
them.  The  next  weeks  were  spent  in  carefully  gathering  together  all  available  data  as  to 
the  physical  characters  of  the  tribes  in  the  neighbourhood,  and  in  preparation  for  an 
extended  expealition  into  the  countrv  of  the  Buruns.  The  tribes  whom  he  was  able  to 
measure  included  Dinkas,  Shilluks,  Gelielawis,  Fertits,  and  a  few  representatives  of 
some  other  tribes. 

The  following  account  of  his  expedition  into  the  Burun  country  is  taken  from  his 
general  report  sent  to  the  Sudan  Cfovernment. 

The  only  notes  of  anthropological  interest  in  it  are  the  following : — 

‘‘1  left  Melut,  White  Nile,  on  January  11th,  1907,  and  returned  ^larch  21st,  1907, 
having  travelled  through  the  Burun  country  in  all  directions,  and  made  a  circuit  of  it 
on  the  north  and  east  sides. 

‘‘  liiiiite.  The  route  adopted  was  the  most  direct  one  of  .going  eastwards  from  Rengajuk. 
From  Gebel  Ulu  the  route  lay  by  the  chain  of  Gebels  Mulke,  Al)dul-Dugal,  and  Koklik 
to  Kaili,  after  which  I  returned  south  to  Kurmok,  then,  passing  westward  through  the 
country  of  the  Currara,  regained  that  of  the  Buruns.  (Ncc  Fig.  105.) 

“The  trilies  encountered  in  this  journey  were  Burun,  Jlameg,  F’ung,  Burta,  Currara, 
and  a  small  tribe  of  Arabs  in  the  Curr  district. 

“  K.rteiit.  The  Burun  country  extends  in  a  thin  lino  from  about  fifteen  miles  south  of 
Gebel  Ulu  to  the  Lakes  Tigli  and  Worm;  general  direction  south-east.  It  then  spreads 
eastward  and  westward  along  the  Khor  Yabus  and  River  Sobat.*  Buruns  are  also  found 
to  the  immediate  south  of  the  lakes  mentioned.  There  also  are  four  detached  colonies 
of  hill-living  Buruns  close  to  the  .\byssinian  frontier — on  Gebel  Wadaga,  Ting-ying, 
Tartar  and  Funka.  Buruns  with  well  modified  dialect  are  found  on  Gebels  Abul-Dugal, 
Surkum.  Kurmok,  Gerrok,  Myak  and  Muffe. 


'  This  is  not  the  main  Soliat  River,  which  lies  far  away  to  tlie  south. 
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Fig.  105.— Route  followed  by  Dr.  MacTier  Pirrie.  BB  “Limits  of  Burun  Country  visited  by  him 


Condition 
of  the 
Buruns 


32.S  KKroRT  T’rnx  physical  CHAKACTEKS  of  NILOTIC  NEGItOin  TRIBES 

'•  (leoijniphi.ml  Feninres.  The  chief  feature  of  the  country  is  the  pair  of  lakes  called 
Tigli  and  Worm.  The  name  Dora  is  better  known,  and  refers  to  the  villages  on  their 
northern  bank.  Lake  Tigli  is  about  half  a  mile  and  Lake  W’orru  about  a  mile,  square. 
Each  lake  has  a  high  baidv  about  15  feet  to  the  northern  side,  but  they  tend  to  fade  into 
marshland  to  the  south.  The  lakes  are  of  the  nature  of  diverticula  on  the  Yabus  and 
Robat  Rivers.  (Fig.  106.) 

“  The  river  called  Sobat  issuing 
from  the  lakes  pursues  a  general  S.W. 
direction.  It  is  40-50  yds.  broad, 

.3-4-5  feet  deep,  and  flows  about 
3^  miles  per  hour.  After  a  short 
course  it  breaks  up  into  a  labyrinth 
of  khors,  from  which  one  stream,  called 
‘  Lidigo,’  issues.  This  is  narrow 
(5-10  yards),  deep  (4-5  feet),  and 
flows  at  about  the  rate  of  3  or  3^  miles  jier  hour.  The  last  I  saw  of  this  stream  was  at 
Mwalla,  where  it  was  running  away  almost  due  south,  but  natives  report  that  it  turns 
westwards  again  ;  it  may  be  that  this  stream  is  that  known  at  the  other  end  as  the  Khor 
Adar,  in  which  case  the  Yabus  may  be  said  to  flow  into  the  Nile.  There  is  no  other 
possible  connection  to  the  north. 

“  The  natives  reported  that  these  streams  never  ran  dry.  This  is  probable,  as  at  the 
time  of  my  visit  the  rains  were  approaching  and  still  there  was  a  good  volume  of  water. 
The  Buruns  themselves  never  use  the  water  for  navigation. 

“  Xeighhoiti-iiKj  Tribes.  On  the  west,  the  Dinkas,  separated  by  an  op)en  plain  of 
2-24  days.  On  the  north  the  Fungs  and  Hamegs.  On  the  south  the  Nuers,  said  to 
be  3  days  distant.  On  the  east  the  Currara,  4  i  Burtas,  I4  days;  .\byssiuiaus 

and  Gallas,  2-3  days. 

“  Gondition  of  the  People.  Except  the  northerly  part  of  the  tribe,  the  Buruns  are 
sheikhless.  They  have  not  recovered  from  the  effects  of  the  raiding.  There  is  not  a 
head  of  cattle  in  the  whole  country,  and  their  goats  and  sheep  are  of  the  poorest.  They 
have  few  women,  they  are  overrun  with  syphilis,  and  they  offer  poor  resistance  to  disease. 
I  passed  through  two  epidemics  of  smallpox,  which  more  than  decimated  them.  In  this 
connection  it  is  interesting  to  note  that  they  bury  their  dead  in  the  floor  of  the  hut,  with 
what  results  may  be  imagined  ! 

“  The  Buruns  are  addicted  to  merissa.*  There  is  a  system  of  merissa-meetings  in 
neighbouring  villages,  by  means  of  which  each  man  attends  about  three  in  the  week.  Fight¬ 
ing  is  common  at  these  orgies,  the  poisoned  arrow  being  the  usual  implement  employed.  I 
consider  that  the  lack  of  women  has  largely  to  do  with  their  addiction  to  drink,  facilitated 
by  the  superabundance  of  their  grain. 

“  Dialects.  The  Burun  dialect  is  more  closely  related  to  the  Nuer  than  to  the  Dinka 
dialect.  The  Fungs  sp®ak  the  Burun  tongue  ;  the  Hamegs  speak  Fung  and  Hameg, 
which  is  said  to  be  derived  from  the  Nuba.  The  Burta  language  is  different  from 
the  Hameg. 

“  Currara.  In  my  opinion  the  Currara  are  not  Buruns,  though  I  was  informed  at  Kaili 
that  they  were  administered  under  that  name.  Their  dialect  is  totally  different  and  may 
be  allied  to  that  of  the  Hamegs.  I  could  trace  no  philological  connection  between  the 
Currara  and  Burun  tongues." 


Dora 


FH.  hii — SketL'lj  showjufi  thief  geoisraplm  al  features  of  Biiruu  country 


Merissa  is  a  native  beer  made  from  dura  (millet). 


The  presence  cf  pigs  may  be  specially  noted 
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REPORT  UPON  PHYSICAL  CHARACTERS  OF  NILOTIC  NEGROID  TRIPES 


Method  of 
examination 


Nilotic  tribes 


Physical  C'  h  a  r,  a  v  t  e  k  s 

The  method  of  investigation  into  the  physical  characters,  which  was  followed  by 
Hr.  Pirrie,  is  practically  that  which  has  been  drawn  up  by  the  Anthropometric  Committee 
of  the  British  Association,  and  to  that  report  I  would  refer  any  traveller  Avho  desires 
information  on  the  best  methods  of  carrying  out  such  an  examination  of  native  tribes. 
The  scheme  of  measurement  includes  an  examination  of  the  head,  trunk,  and  limbs,  and  it 
is  highly  desirable  that  the  measurements  recommended  by  the  Committee  should  be 
followed  carefully.' 

Physical  anthropologists  have  been  handicapped  by  the  fact  that  measurements  have 
not  been  made  hitherto  on  a  uniform  plan  by  travellers. 

The  Nilotic  negro  or  negroid  peoples  are  divided  into  many  tribes,  many  of  which  are 
very  large  in  size.  They  include  the  whole  native  population  “  extending  from  the  western 
frontier  of  Abyssinia  across  the  Nile  Ahilley,  through  the  Bahr-El-Ghazal  region  westwards 
to  the  Centi-al  Niger,  and  from  about  200  miles  south  of  Khartoum  to  the  north-eastern 
shores  of  the  Victoria  Nyanza.”-  It  is  impossible  to  form  an  estimate  of  the  total  number  of 
people  included  in  this  great  area,  for  even  the  total  number  of  tribes  inhabiting  it  is 
unknown,  and  many  of  them  are  numbered  bj’  millions  of  individuals.  Along  the  frontier 
of  this  vast  region,  the  races  show  traces  of  intermixture  with  the  natives  of  adjoining 
lands,  the  Abyssinians,  the  Hamites,  the  Bantu  negroes,  and  the  Kansas,  and  variations 
have  arisen  ;  but  among  the  tribes  in  the  central  parts  also  differences  in  colour,  stature, 
head-shape,  language,  customs,  diet,  and  occupation  are  found.  These  differences  are  so 
marked  that  it  is  hardly  possible  to  reconcile  them  with  any  theory  of  a  uniform  descent 
for  all. 

The  travellers  who  have  described  the  physical  characters  of  these  peoples  include  such 
well-known  names  as  Speke  and  Grant,  Petherick,  Schweinfurth,  and  Sir  Harry  Johnston, 
and  all  of  them  agree  in  recognising  tribal  differences  which  are  of  the  greatest  value  to  the 
jihysical  anthropologist.  To  the  descriptions  of  these  writers  1  am  greatly  indebted  for 
additional  information  beyond  that  obtained  from  Dr.  Pirrie’s  notes. 

To  what  extent  the  tribes  are  remaining  “  pure  forms  a  very  difficult  question. 

As  in  other  parts  of  the  world,  the  tendency  towards  intermixture  is  increasing,  and  more 
than  one  of  the  individuals  measured  by  Dr.  Pirrie  owned  to  a  mixed  parentage — such  as 
mother  a  Shilluk,  father  a  Dinka.  But  it  is  not  difficult  at  the  present  time  to  find 
individuals  who  illustrate  in  a  jmre  and  unmixed  form  the  physical  characters  of  the 
various  tribes  to  which  they  belong. 

When  a  series  of  such  individuals  is  examined,  even  superficially,  it  is  at  once  evident 
that  there  is  hardly  a  single  feature  of  jihysical  character  which  is  common  to  all  of  them. 
The  stature  varies  within  wide  limits — “  in  this  and  in  an  adjacent  part  of  Africa  are  found 
tribes  who  may  be  considered  among  the  tallest,  and  others  who  are  among  the  shortest  of 
human  beings,  r.i/.  the  Dinkas  on  the  one  hand,  and  the  Akkas  on  the  other.” 

In  such  an  important  feature  as  colour  also  wide  variation  is  found,  from  the  almost 
jet  Idack  of  the  Dinkas,  Nuers,  etc.,  to  the  reddish  colour  of  the  Bongos. 

In  shape  of  head  the  differences  are  less  marked,  and  the  majority  of  tribes  show 
dolichocephalic  characters,  Imt,  again,  another  condition  is  also  found  in  other  tribes,  and  a 
jironounced  degree  of  mesaticephaly  shows  itself. 

In  length  of  face,  in  the  degree  of  prognathism,  and  in  the  characters  of  the  nose  also, 
similar  variations  to  a  minor  degree  are  found  among  the  various  tribes. 

'  llcjioi't  of  Ihc  Anthrojioiiif'fi'ic  (Joninutfrc  ot  the  BrifiAi  Asaocidf ion, 

Jolinston,  Sir  Harry.  ‘'Tho  U^'aiida  Protectorate.” 


C.  Wts;>}ton 


Fig.  110.— Group  of  Children  at  Bor 
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Fertits 


When  these  variations  in  physical  cliaracter  are  found  allied  with  dift'erenoes  of  occu¬ 
pation,  of  customs,  and  of  degrees  of  civilisation,  it  is  difficult  to  l)elieve  that  the  tribes 
form  a  homogeneous  entity,  and  it  is  obvious  that  no  general  statement,  or  only  one  on  lines 
so  general  as  to  be  almost  valueless,  can  l)e  laid  down  regarding  the  racial  character  of 
Nilotic  negroes. 

I  shall  therefore  first  of  all  take  ipi  in  some  detail  the  leading  characters  of  the  various 
tribes  represented  in  Dr.  Pirrie’s  collection  of  measurements. 

The  tables  which  are  appended  give  the  average  measurements  obtained  from  some 
twelve  different  tribes,  and  tables  are  also  appended  giving  the  detailed  figures  of  the 
individuals  in  several  of  them.  In  one  or  two  cases,  measurements  of  representative 
individuals  of  the  same  tribe  were  made  in  different  localities,  and  I  have  included  in 
separate  tables  the  measurements  taken  in  different  places,  so  as  to  determine  whether  the 
racial  characters  of  the  one  tribe  are  constant  in  different  localities.  The  individuals  who 
were  measured  were,  without  exception,  males,  and  their  ages  ranged  from  twenty  to  forty- 
hve  or  hfty  years. 

In  dealing  with  these  measurements  I  have  selected  only  a  few  for  purposes  of  com¬ 
parison  among  the  tribes,  and  chiefly  those  which  are  already  known  to  he  of  value  to  the 
physical  anthropologist,  such  as  head-form,  stature,  and  characters  of  the  nose,  with,  in 
some  cases,  reference  to  the  length  of  the  limbs. 

In  comparing  measurements  and  indices  from  the  living  subject  with  those  obtained 
from  measurement  of  the  dried  hones  of  the  skeleton,  allowance  must  he  made  for  the 
presence  of  the  soft  tissues.  Thus,  in  the  case  of  the  head,  it  is  necessary  to  subtract  from 
the  indices  of  heiglit  and  width  to  obtain  a  basis  of  comjiarison  with  similar  indices 
taken  from  skulls. 

This  subtraction  of  a  figure  of  from  1  to  2  should  also  be  carried  out  in  order  to  group 
the  heads  into  the  recognised  classes  of  long,  medium,  and  short,  as  applied  to  the  skull, 
but  as  the  measurements  in  this  jiaper  refer  entirely  to  the  living  subject  I  have  thought 
it  inadvisable  to  introduce  any  arlhtrary,  and  not  always  accurate,  deduction  from  the 
indices,  and  have  compared  tribe  with  tribe  on  the  basis  of  measurements  and  indices 
which  include  the  soft  tissues. 

The  gnathic  index  used  throughout  is  obtained  by  comparing  the  auriculo-alveolar  with 
the  auriculo-upper-nasal  length. 

Nelson  Annandale  has  shown  that  the  measurement  from  the  ear-hole  Ijy  a  projier 
instrument,  such  as  that  of  Prof.  Cunningham  (the  one,  I  believe,  used  by  Dr.  Pirrie),  give 
results  which  are  very  similar  to  measurements  to  the  same  points  (nasion  and  alveolar 
point)  from  the  basion,  allowing  for  the  soft  tissues  which  cover  the  root  of  the  nose  and 
the  alveolar  margin  of  the  jaw. 

Fertits 

Measurements  were  made  at  Barl)oi  (Table  I.),  and  also  at  Eenk  and  Melut  (Table 
VII. 1.  In  the  former  case  nine  individuals  were  measured,  and  in  the  latter  case  only  live, 
and  a  certain  amount  of  discrepancy  exists  in  the  averages  in  the  two  cases.  The  stature 
was  very  much  the  same  in  both,  171  and  170  cm.  ;  but  the  cephalic  index  in  the  first  case 
was  only  73-8  and  all  the  individuals  came  very  near  this  figure,  while  in  the  other  case  the 
index  was  as  high  as  78,  and  in  tliis  case  also  three  out  of  the  five  had  indices  of  nearly  80 
or  over.  As  might  be  expected,  the  vertical  index  in  the  first  case  is  also  low,  69-5,  and  in 
the  second  case,  71-2.  Among  the  individuals  of  whom  we  have  complete  measurements 
(at  Renk  and  Melut),  the  mesaticephalic  individuals,  the  thigh  and  leg  together  measured 
85  cm.,  or  practically  one  half  the  height. 


Fig.  11  I  .—Native  Pipe.  Shilluk  Tribe 


Fig.  112.  Burun  Woman 


Fig.  I  1  3.— Burun  Woman 

A  M/wcl;;.:. 


Fig.  114. -Shilluk 


Sudanese  Types 


KKroUT  I’l'OX  PHYSICAL  CHAPACTKliS  OF  NiLOTIC  NKtJKOIl)  TKIliES 


l-'urs 


Furawis 


Gebelawis 
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TABLE  1.— EERTiT  TKIB.E  (AT  BARBOI) 


Head  and  Face  Measukements — 
(Tlaiiello-occipital  Icugtli 

197 

190 

191 

187 

100 

100 

190 

190 

‘20'2 

I  Aver- 
'  age 

^laxiinuni  breadth 

l.oO 

144 

138 

141 

140 

14-J 

142 

142 

150 

— 

— 

f'lphnHc  hidex 

70- 1 

7.J-J 

75- If 

7 d-  7 

7./-3 

74-7 

74-3 

— 

7d-S 

Auriculo-vertical  height... 

14-1 

1.3.0 

130 

130 

131 

133 

133 

134 

145 

— 

— 

Vcriicul  Indc.r 

7.7./ 

GS-0 

OS- 1 

00-5 

OS-0 

07-0 

07-0 

70-5 

71-S 

— 

00-5 

Total  faee  length 

112 

120 

111) 

112 

118 

118 

114 

120 

124 

— 

1  — 

Max.  iiiterzygoinatic  breadth 

144 

142 

132 

140 

141 

137 

137 

132 

142 

— 

— 

Fdciid  Indc^ 

SO 

S4 

SS 

SO 

,S‘J 

SO 

SO 

00 

S7 

— 

■S4 

Span  of  arms 

1800 

1730 

17.00 

1770 

1.800 

1770 

1800 

1700 

1800 

1800 

1708-.7 

Height 

1770 

1700 

l(i90 

1720 

1000 

1730 

1740 

10.70 

1740 

— 

1718 

1 

r  U  K  S 

The  Furs,  inhahiting  the  region  of  Dai'fur,  on  the  Western  side  of  tlie  Nile,  constitute 
a  large  and  important  Sudanese  tribe.  F’ifteen  individuals  were  measured  at  Renk. 

In  stature  they  are  considerably  smaller  than  the  Dinkas — 16S'3  cm.,  as  against 
ISO'2  cm. — but  in  other  respects  they  resemble  them  closely. 

They  show  distinct  dolichocephaly  of  the  head,  a  similar  degree  of  prognathism, 
and  nasal  characters  which  are  alike. 

The  lower  limb  -leg  and  thigh — measure  rather  less  than  one  half  of  the  total 
stature,  and  therefore  are  slightly  shorter  relatively  than  in  the  Dinkas. 


r  K  A  w  I  s 

iMeasurenients  of  four  individuals  of  this  tribe  were  made  at  Melut,  at  Renk,  and  at 
Khartoum,  and  the  condition  of  the  hair  is  noted  as  being  nil,  or  short,  crisp  and  curly.  In 
stature  they  are  not  very  tall,  the  average  being  171-7  cm.,  and  the  low'er  limb  measures, 
on  an  average,  89-5  cm.  In  regard  to  the  head  the  average  length  was  199  mm.,  and 
the  cephalic  index  was  75,  varying  from  70  to  77,  while  the  vertical  index  was  (;7-2,  the 
alveolar  was  107,  and  the  nasal  index,  on  the  average,  102,  indicating  a  very  wide  nose, 
hut,  at  the  same  time,  the  nasal  depth  is  considerable,  20  mm.,  which  is  larger  than  the 
average  obtained  from  any  other  tribe.  Summing  up  their  physical  characteristics  we  find 
them  to  be  of  medimn  height,  with  long  legs  and  a  trunk  which  is  wide  at  the  shoulders, 
with  a  broad  but  fairly  prominent  nose,  a  wdde  face,  and  a  head  tending  to  be  rather 
round  than  long. 

G  E  n  E  L  A  w  I  s 

Altogether  nineteen  individuals  of  this  tribe  were  measured,  ten  of  them  at  Barboi  and 
nine  at  Renk  and  Melut.  The  principal  measurements  show  great  similarity  among  the 
individuals  measured  at  these  two  centres.  For  instance,  the  stature  iji  one  case  is,  on 
the  average,  172  cm.,  in  the  other,  169,  the  span  178  and  177,  the  head  length  192  and  190, 
and  the  cephalic  index,  on  the  average,  76-3  in  both  cases,  the  vertical  index  68  and  72-1.  The 
only  diameters  which  show  variations  are  the  length  and  width  of  the  face,  which  in  one 
ease  gave  an  index  of  89,  and  in  the  other  of  79.  The  hair  was  nil,  or  short,  thick,  and 
curly,  and  the  teeth  were  usually  complete  and  perfect.  Summarising  the  physical  cha¬ 
racters,  w'e  find  them  to  be  a  tribe  of  medium  height,  considerably  shorter  than  the  Dinkas 
or  even  the  lluruns,  with  head  index  which  tends  to  Ije  mesocephalic,  again  contrasting 
with  the  Dinkas,  and  contrasting  also  with  the  Nuers,  and  with  a  trunk  whicli  is  rather  long. 


<■  \v. 

Fic.  115.  Creek  Trader  at  Bor  with 

ELEPHANT  TUSKS 


C.  M. 


Fig.  1  1  7.'“Sh  I  LLu  Ks.  Note  position  of  leg 


■(  I)-  i:  I'lltMi.' 


Fig.  116.  View  near  Keili  in  the  Gebel  Country 


C.  M.  \Vi  N\.  s 

Fig.  118.— Native  at  Wau.  Deformity  resulting  from 
infantile  paralysis  or  congenital  tabes 
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Nubas 


Bongos 


The  nasal  chai'acters  are  not  distinctive,  and  the  facial  index  indicates  a  similarity  of 
proportion  to  that  found  in  several  other  tribes,  and  which  shows  that,  in  certain  regions, 
the  face  inclines  to  be  long  and  narrow,  rather  than  broad. 


TABLE  II.— GEBELAWI  TKIBE,  AT  BARBOI 


C41abello-occipital  length 

1!H 

180 

190 

196 

180 

195 

190 

190 

192 

192 

Aver¬ 

age 

190 

Maximum  bi-eadth 

143 

140 

145 

154 

150 

157 

153 

154 

158 

1.50 

145 

Ccphnlic  Index  ... 

73-7 

77-8 

7G-3 

7S‘  G 

So '3 

80-5 

80-5 

Shi 

83-3 

7  IS 

7G-3 

Auriculo- vertical  height . 

140 

134 

140 

137 

137 

141 

127 

139 

1-33 

141 

137 

J"crfic(fl  Index 

73-3 

74-4 

73-7 

G!)-9 

7G-I 

73-3 

GG-S 

73-3 

GO- 3 

7.74 

73-1 

Total  face  length  . 

1-21 

110 

104 

120 

102 

115 

102 

117 

108 

111 

— 

Max.  iuterzygomatic  breadth  .. 

140 

142 

137 

141 

130 

151 

144 

142 

140 

140 

— 

Facial  Index 

SG 

77 

76’ 

<S’^ 

78 

7G 

70 

S3 

78 

79 

7.9 

Span  of  arms 

1770 

1760 

1790 

1880 

1600 

I860 

1700 

1800 

1750 

1870 

1778 

Stature 

1750 

1710 

1710 

1800 

1590 

1710 

1680 

1791.) 

1670 

17.50 

1694 

N  UBAS 

Thirteen  individuals  were  measured,  and  all  the  measurements  were  obtained  at  Eenk. 
The  hair  is  short,  crisp  and  frizzy,  or  curly,  and,  in  some  eases,  nil.  In  stature  the  average 
is  only  169-4  cm.,  resembling  in  this  respect  the  Bongos  and  the  Furs.  The  thigh  and  leg 
together  measured  84  cm.,  or  almost  exactly  one  half  of  the  total  height,  while  the  arm  and 
forearm  measured  62  cm.  The  cephalic  index  is,  on  the  average,  practically  76,  and  they 
show  a  general  tendency  to  mesocephaly,  while  the  vertical  index  was  almost  70,  and  the 
skull,  therefore,  possesses  considerable  height.  The  alveolar  index  was  108,  and  the  nasal 
index  100 — that  is,  the  width  of  the  nose  is,  on  the  average,  the  same  as  the  length.  The 
forehead  is,  on  the  whole,  retreating,  and  the  head  almost  comes  to  a  peak  above  the 
lambdoidal  region.  The  photographs  (Figs.  155,  156,  159,  160,  161,  and  162)  show-  the 
characters  of  the  head  and  face,  both  in  front  view  and  profile. 

The  face  is  characteristically  negroid,  heavy  in  type,  long  rather  than  wide,  and  the 
cranium  slo^ies  down  from  the  middle  line  sharply  on  either  side,  producing  a  dome-shaped 
appearance,  which  is  in  keeping  with  the  high  vertical  index. 

Bongos,  or  Dohk 

The  present  country  of  the  Bongos  lies  between  lat.  6^  and  8'  N.  on  the  south-western 
boundary  of  the  depression  of  the  Bahr-El-Gliazal  Basin.  “  In  the  extent  of  its  area  the  land 
covers  about  the  same  surface  as  Belgium,  but  it  is  a  deserted  wilderness,  averaging  only 
about  eleven  or  tw-elve  people  to  the  square  mile.  On  the  north  it  is  only  divided  by  a  small 
country  from  that  of  the  Dinka,  which,  however,  it  directly  joins  upon  the  north-east ;  the 
eastern  branch  of  the  extensive  Nyam-nyam  lands  joins  the  Bongo  at  the  south.”' 

Measurements  were  made  of  seven  individuals  at  Eenk  and  Melut,  and  the  hair  was 
found  to  be  short,  siiarse  and  straight,  the  teeth  usually  complete  and  perfect.  In  stature 
they  measured  169-2  cm.,  the  lower  limb  measuring  85  cm.,  and  more  than  half  the  total 
stature.  The  upper  arm  and  forearm  together  measured,  on  an  average,  ()l-4  cm.,  and  the 
wddth  of  the  trunk  at  the  shoulders  was  118  mm.  The  average  length  of  the  head  was  only 
188  mm.,  and  the  cephalic  index  76-7.  The  vertical  index  was  72-1,  and  there  is,  therefore, 
a  distinct  tendency  to  luesaticephaly  among  all  the  individuals.  The  facial  index  was  95,  a 
figure  which  is  only  rivalled  by  that  found  in  the  Furawis. 


Sch-ss-einfurtb,  “  The  Heart  of  Africa.” 


\v 


Fig.  121.  Shilluks  in  Dug-out  on  the  Sobat  Fig.  122.— Ambatch  Canoe  on  White  Nile 


33R 


llErORT  UPON  PHYSICAL  CIIAliACTEUS  OF  NIT.OTIf  NF.GPOIP  TPiIHES 


This  people  appeared  to  be  devoted  almost  exclusively  to  agriculture,  and  were  of  a 
docile  and  yielding  disposition,  unlike  the  Dinkas,  and  a  large  number  of  them  had  been 
reduced  to  slavery  by  the  invading  Khartouiners.  T5y  the  Dinkas  they  were  known  as  the 
Dohr.  In  complexion  they  are  much  less  dark,  or  black,  than  the  Dinkas,  and  in  colour 
they  are  similar  to  the  red-brown  soil  upon  which  they  reside.  “The  jet-black  Rhilluks, 
Nuers,  and  Dinkas,  nativ’es  of  the  dark  alluvial  Hats,  stand  out  in  marked  distinction  to  the 
dwellers  upon  the  iron-red  rocks,  who,  notwithstanding  their  diversity  in  dialect,  in  habit, 
or  in  mode  of  life,  present  the  characteristics  of  a  connected  whole.”  In  this  series  must  be 
included  the  Nyam-nyams.  Rchweinfurth  further  states  that  the  Bongos  “rarely  exceed  a 
medium  height,  and  that  their  prominent  characteristics  appear  to  him  to  consist  in  a  more 
compact  form  of  limb,  a  sharper  development  of  muscle,  a  wider  formation  of  the  skull,  and, 
generally,  a  preponderating  jnass  in  the  upper  part  of  the  Bongo.”  Among  the  natives 
themselves  this  character  of  brachycephaly  is  recognised,  and  the  native  explanation  is  that 
the  Bongo  women  as  soon  as  an  infant  is  born  press  its  head  downwards,  but  the  Dinka 
mothers,  on  the  contrary,  press  the  heads  of  their  babies  from  the  side. 

They  appear  to  be  distinguished  by  considerable  skill  in  working  iron,  which  is  found  in 
great  quantities  in  the  country  in  which  they  live. 

The  measurements  which  were  obtained,  it  must  be  noticed,  show  that  among  the 
Nyam-nyams  the  head  tends  to  be  even  wider  than  among  the  Bongos,  and  this  width  is 
shared  by  the  face,  the  Bongo  face  being  considerably  narrower  in  proportion  to  its  length 
than  the  Nyam-nyam  average.  In  stature,  too,  the  Nyam-nyams  appear  to  be  slightly 
taller. 

In  the  Bongos  then,  as  among  the  Nyam-nyams,  there  can  be  traced  a  distinct  racial 
element,  differentiating  the  tribes  which  show  them  from  those  adjacent  to  them. 

The  characters  are — mesocephaly,  with  moderate  stature,  rather  shorter  lower  limbs, 
the  leg  and  thigh  being  nearly  of  equal  lengtb.  and  colour  less  dark  than  reddish  brown 
in  hue. 


Nyam-nyams 


.Vyam-nyams  Of  this  savage  tribe,  travellers  are  agreed  that  it  presents  characters  by  which  it  can 

be  identified  at  a  glance  amidst  the  whole  series  of  .Vfrican  races.  This  physical  identity  is 
accompanied  by  features  of  customs  and  dress  which  give  them  additional  interest.  The 
greater  part  of  their  territory  lies  Ijetween  the  fourth  and  sixth  parallels  of  latitude  N., 
while  westwards  they  extend  for  about  five  or  six  degrees  of  longitude,  or  an  area  of  48,000 
square  miles.  The  population  is  estimated  at  about  two  millions. 

Of  this  tribe,  ten  individuals  were  measured  at  Eenk  and  at  Khartoum,  .\mong  these 
people  the  hair  is  short,  thick,  and  curly,  or  may  be  nil.  The  stature  was,  on  the  average, 
172'4  cm.,  while  the  thigh  and  leg  together  measured  .S5'4  cm.,  slightly  less  than  half  the 
stature.  The  arm  and  forearm  measured  61 '4  cm.  The  cephalic  index  was  as  high  as  79, 
on  the  average,  indicating  a  high  degree  of  mesocephaly  which  was  only  eqiialled  by  the 
figure  found  among  the  Buruns,  and  the  vertical  index  was  70'7,  indicating  a  well  elevated 
vault  for  the  skull.  The  degree  of  prognathism  was  considerable,  but  not  more  than  is 
found  among  several  other  tribes,  and  the  facial  index  was  90. 

The  photographs  (Figs.  165,  166,  190  and  191)  show  the  characteristically  shaped  head, 
inclining  to  roundness,  a  wide  and  rather  short  face,  distinct  plumpness,  producing 
roundness  of  contour,  and  a  growth  of  beard. 


15iCTlSR  PlRRih 


Fic.  123.  Shilluk  Family  at  Barboi. 


Note  woman  smoking 


Fig.  124.— Dinkas  on  the  White  Nile,  showing  stork-like  attitude 
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Baris 


Dinkas 


B  A  K  I S 

These  constitute  anotlier  tribe  of  Nilotic  negroes,  of  whom  Schweinfurth  states  that, 
in  their  stature,  they  might  rival  the  Patagonians.  The  measurements  of  four  individuals 
are  available,  and  they  were  obtained  at  Melut.  Of  this  tribe,  Baker'  states  that  “  the 
men  are  well  grown  -the  negro  type  of  thick  lips  and  flat  nose  is  wanting,  the  features 
are  good,  and  the  woolly  hair  alone  denotes  the  trace  of  negro  blood.” 

The  hair  was  short,  s])arse,  and  curly,  or,  occasionally,  entirely  absent.  The  average 
stature  was  174-1  cm.,  showing  a  height  rather  less  than  that  of  the  Shilluks  and 
consideraldy  less  than  that  of  the  1  )inkas  and  some  other  tribes,  .\nalysing  the  various  parts, 
segments  of  the  total  height,  the  thigh  and  leg  together  measure,  on  an  average,  89  cm., 
or  rather  more  than  half  the  length  of  tlie  body,  while  the  length  of  the  upper  arm 
and  forearm  was  64-4  cm.  The  head  length  was,  on  an  average,  190,  and  the  cephalic 
index  was  as  high  as  78-4,  They  are,  therefore,  distinctly  mesaticephalic.  The  face  also  is 
fairly  wide  in  comparison  with  its  length.  The  nasal  index  was  9-5,  while  the  amount 
of  projection  of  the  upper  jaw,  estimated  by  the  gnathic  index,  was  very  considerable, 
although  in  this  respect  comparatively  little  variation  was  noticed  among  the  whole  of  the 
tribes  who  were  measured,  the  index  varying  from  lOfi-G  in  the  case  of  the  Nuers  to  109, 
which  is  the  index  found  among  the  Baris,  and  the  same  figure  is  also  obtained  on  the 
average  in  the  Fertits,  the  Buruus,  and  the  Nyam-nyams.  The  teeth  were  complete 
and  perfect  in  every  case  except  one. 

The  Baris  inhabit  a  wide  stretch  of  country  on  either  side  of  the  Nile,  south-west  of 
the  Dinka  country,  and  with  Gondokoro  as  a  centre. 

Sir  Harry  .lohnston  gives  measurements  of  one  individual,  which,  on  the  whole,  tally 
well  with  these  averages. 

The  nose  is  not  usually  so  wide  as  Sir  Harry  Johnston’s  figures  indicate,  and  is 
narrower  relatively  to  its  height  than  in  several  other  tribes. 


Dinkas 

Ten  individuals  were  measured  at  Deutemma,  and  a  very  complete  set  of  figures  was 
obtained  (^ee  Table  III.)  by  measuring  sixty  individuals  very  completely  at  Barboi, 
Ilenk,  Melut,  Wantan,  Kwatcli,  etc.  A  number  of  also  are  appended 

showing  characteristic  features  of  this  tribe. 

The  Dinkas  are  a  very  large  tribe  inhabiting  the  right  bank  of  the  Nile  opposite  to  the 
Shilluks,  and  between  these  tribes  there  appears  to  be  constant  warfare.  Of  them 
Schweinfurth  states  that  “  individual  tribes  among  them  stand  pre-eminent  in  the  scale  of  the 
human  race,  but  the  majority  of  the  western  branch  of  this  nation  rarely  exceeds  a  middle 
height.”  Of  twenty-six  representatives  measured  by  him  the  average  height  was  practically 
5  ft.  9  in.,  while  among  the  sixty  individuals  whose  measurements  are  averaged  here  the 
stature  was  as  much  as  180-1  cm.,  i.e.  5  ft.  11  in.  The  Dinkas  must  be  reckoned 
among  the  darkest  of  races,  but  the  deep  black  of  their  complexion  gives  place  to  a 
manifest  tint  of  brown  when  the  ashes  are  washed  off  with  which  they  delight  in  rubbing 
themselves.  The  hair  of  the  Dinka  is  nearly  always  very  meagre  ;  it  is  generally  closely 
shorn,  except  at  the  crown,  where  a  tuft  is  left.  The  helmet-shaped  combs  of  the  Shilluks 
are  never  seen,  but  tufts  of  woolly  locks  are  much  in  the  fashion.  The  Dinkas  live  in  a 
veritable  iron  age — that  is  to  say,  they  live  in  an  age  in  which  iron  is  still  of  high  value  --but 


Baker,  “Albert  Nyauzii.” 


Fig.  125.— Young  Dinka  Beau 
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their  modes  of  manipulating  this  metal  are  not  so  highly  developed  as  among  some  other 
tribes,  and  bows  and  arrows  are  unknown.  In  stature  we  find  the  average  to  be  179  or 
180  cm.  The  averages  of  the  individuals  measured  at  different  places  show  considerable 
similarity :  the  length  of  the  head  198  or  195,  and  the  cephalic  index  71-2  and  72-8 
respectively,  in  two  different  localities.  There  is  no  doubt,  therefore,  that  the  Dinkas  are 
a  tall  people,  with  long  narrow  heads.  The  combined  length  of  the  thigh  and  leg  is 
almost  exactly  one  half  of  the  height,  and  the  hands  are  very  long  and  narrow.  The 
nasal  index  varies  from  100  to  107,  and  the  alveolar  index  is  107  in  the  average. 

ScaphouejiJiiilij.  In  two  cases  among  the  Diukas  and  in  one  case  among  the  Nubas  the 
head  length  was  unusually  great,  the  figures  being  290  and  289  mm.  in  the  former  and 
253  nun.  in  the  latter. 

This  unusual  measurement  suggested  that  these  were  possibly  cases  of  scaphocephaly, 
or  deformity  of  the  skull,  associated  with  early  closure  of  the  sagittal  suture,  and 
characterised  by  growth  in  an  antero-posterior  direction,  while  the  growth  in  width  was 
impaired. 

On  examining  the  other  measurements  of  tlie  head,  it  became  clear  that  in  the  second 
case  among  the  Dinkas  the  other  measurements  were  similar  to  the  average  obtained  in 
other  specimens  of  heads  and  no  corroborative  evidence  of  cranial  deformity  was  afforded. 
I  have  therefore  put  this  case  on  one  side  as  probably  an  error  in  recording. 

In  the  other  case,  however,  the  transverse  measurements  of  the  head  were  somewhat 
diminished,  and  I  am  therefore  inclined  to  regard  it  as  possibly  a  case  of  scaphocephaly,  a 
condition  which  is  known  to  occur  with  unusual  frequency  among  Egyptian  crania. 

The  Nuba  case  had  been  more  completely  measured  and  showed  clearer  evidence, 
especially  in  the  great  auriculo-ophryal  and  auriculo-frontal  as  well  as  in  the  aui’iculo- 
occipital  lengths,  combined  with  narrow  width,  that  the  case  was  clearly  one  of  scapho¬ 
cephaly.  It  is  particularly  interesting  to  have  this  record — which  I  believe  is  the  first 
found  in  the  living  head  among  the  tribes  of  this  part  of  ,\frica — of  a  condition  v  Inch  occurs 
with  unusual  frequency  in  Upper  Egypt. 

In  dealing  with  a  large  number  of  measurements  it  is  often  instructive  to  determine 
not  only  the  average  condition,  but  also  the  range  of  variation  and  the  frequency  of 
occurrence  of  the  average.  .\mong  a  series  of  Dinka  heads  examined  in  this  way,  the 
maximum  length  was  209  nun.,  the  minimum  190,  and  the  average  195  —the  usual  length 
varying  from  192-  198. 

The  width  similarly  varied  from  133  as  a  minimum  to  150  as  a  maximum,  the  average 
being  142. 

The  cephalic  index  ranged  from  (56-7  to  76,  but  in  the  great  majority  lay  between  70 
and  74-9.  The  index  of  head  height  is  on  the  average  69,  and  seldom  lies  outside  the  range 
of  68  72. 

The  nasal  characters  in  a  large  series  also  require  similar  investigation,  and  in  such  a 
series  the  height  ranges  from  38-45  mm.,  being  over  40  mm.  in  nearly  every  case,  while  the 
range  of  nasal  length  was  very  similar,  viz.  38-44. 

Among  the  Dinkas  the  nasal  breadth  is  very  consideralile.  In  some  cases  it  exceeded 
the  length,  and,  in  conjunction  with  this,  one  must  remark  upon  the  great  width  of  the 
nostrils,  which  measured  as  much  as  17  and  18  mm.  respectively  in  two  cases. 

Limbs.  The  length  of  the  forearm  is  always  less  than  that  of  the  upper  arm. 

The  photographs  bring  out  the  nasal  features,  and  the  deformity  of  the  teeth,  which  is 
so  often  practised  among  the  Nilotic  negroes,  in  the  extraction,  or  in  some  cases  the  filing,  of 
the  central  incisor  teeth. 


Fig.  126.-Dinka  Traders  in  Burun  Country 


A.  K  i  IKK3 


Fig.  127.— Dinka  Smelter 
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Nuers 


TABLE  III.— DINKA  TRIBE  (AT  DEUTEMMA) 


He.VD  ANII  F.cce  JIeasubements — 

Aver¬ 

age 

Glabellu-uccip.  length 

•200 

19(1 

•200 

19G 

•204 

2DD 

203 

195 

198 

190 

— 

Maxiuium  breadth 

13G 

149 

1;')0 

144 

14.5 

13G 

149 

137 

140 

133 

— 

Index 

na 

rc 

75 

7.J-0 

ov;-  7 

GS 

7.1-4 

70-5 

70-7 

70 

71-J 

Auriculo-vertical  height . 

1:37 

13(> 

143 

14D 

135 

127 

133 

140 

135 

134 

— 

l^ertiad  Index 

(!S‘5 

00-4 

7i-r, 

71-4 

Ofll 

(hI5 

05 -5 

7t-H 

IIS-  2 

70-5 

OS-0 

ISIiiiiinnin  froutal  diaiii.... 

11.5 

1-28 

130 

125 

139 

11(1 

137 

112 

L25 

115 

— 

Auriculo-alveolar 

1 0(1 

IDO 

04 

104 

104 

IDO 

1)8 

104 

105 

no 

— 

Upper  face  length 

(ID 

04 

50 

(54 

01 

(37 

57 

74 

O.o 

(14 

- 

Total  face  leugt  h . 

117 

114 

10(3 

114 

ID.O 

118 

112 

1-24 

1 20 

115 

^lax.  interzygoniatic  breadth 

121 

1:17 

133 

141 

119 

133 

142 

132 

1.32 

1-22 

— 

Max.  intermalar  breadtli 

1-21) 

13.-> 

1'24 

130 

13G 

122 

124 

124 

114 

117 

— 

Fitcinl  I)idex 

!/a 

'OS 

OJ 

D.J 

:n 

01 

S7 

'■>4 

,S7; 

00 

Ext.  orbital  breadth 

lie 

11.5 

111 

IIG 

118 

11(1 

in 

110 

113 

lOG 

— 

Internal  ocular  breadth  ... 

37 

34 

33 

4(1 

32 

4D 

34 

37 

34 

33 

— 

Bi-auricular  diameter  ... 

111 

112 

111 

111 

1-24 

km; 

120 

IID 

115 

108 

— 

N.usae  JIeasukemksts  — 

Nasal  height 

38 

43 

43 

4.') 

41 

44 

42 

— 

— 

— 

— 

Nasal  depth 

18 

10 

IG 

17 

17 

19 

18 

— 

— 

— 

— 

Nasal  length 

41 

44 

42 

44 

4(.) 

44 

38 

— 

- 

— 

— 

Nasal  breadth 

4D 

40 

44 

42 

42 

39 

44 

— 

— 

— 

— 

Nostril  length 

10 

13 

10 

11 

12 

14 

11 

— 

— 

Nostril  breadth  ... 

17 

15 

14 

15 

14 

18 

l.n 

- 

_ 

Index 

105 

111? 

IIIJ 

05 

HU 

ss 

105 

— 

— 

^  iiiti-i 

Limbs — 

Upper  arm  length 

330 

315 

325 

385 

345 

330 

330 

— 

— 

— 

— 

Forearm  length  ... 

31.') 

300 

310 

330 

320 

•295 

315 

— 

— 

— 

— 

Thigh  length 

48D 

4(30 

44.') 

480 

487) 

4H5 

flDD 

— 

— 

— 

,  — 

Leg  length 

40.') 

441) 

425 

470 

480 

4(35 

485 

— 

— 

;  — 

Sjian  of  arms 

I’J.aO 

lK(i0 

1980 

19(;o 

19G0 

1800 

1900 

— 

— 

1915 

Stature 

1HD(( 

1770 

1  7.OD 

IHDU 

18.50 

1710 

1850 

— 

— 

— 

1790 

Couditioii  of  hair,  usually  nil,  in  some  cases  lung  and  silky,  in  some  frizzy 


Nueks 

This  tribe  is  fout\('l  some  three  clays’  journey  south  of  the  Burnn  trihe.  (See  pinje  3.5'2.) 

i\Ieasurements  of  a  nuniher  of  male  representatives  were  taken  at  ])wo  and  Barhoi, 
and  at  Renk.  In  the  former  case  twenty-seven  individuals  were  measured  (Table  IV.),  and 
in  the  latter  thirteen  (Table  VII.),  but  in  the  first  case  the  measurements  were  not  so 
complete  as  in  the  second. 

Taking  those  tliat  were  measured  completely  (Table  VII.).  Among  these  people  the 
head  length  varied  from  181-203  mm.,  while  in  the  first  set  the  figures  were  from 
180-200  mm.  In  the  majority  of  cases  the  measurement  lay  between  190  and  200  mm. 
The  maximum  breadth  of  the  head  ranged  from  130-118  mm.,  and  from  135-148  mm. 
in  the  two  sets  combined,  the  average  measurement  being  practically  141  mm.  The 
cephalic  index  on  the  average  was  73,  ranging  from  70-78,  or  even  79  in  one  case,  hut 
the  great  majority  were  between  70  and  75,  and,  therefore,  the  trihe  is  on  the  wdiole 
dolichocephalic.  The  cranial  height,  as  ascertained  by  taking  the  auriculo-vertical  height, 
varied  from  127  145  mm.  in  the  one  set  (Table  VII.),  and  from  132-138  in  the  second 
(Table  IV.).  The  average  vertical  index  in  Table  IV.  is  69,  and  in  Table  VII.  70. 

Turning  next  to  the  facial  index,  which  is  estimated  from  the  proportion  of  total  face 
length  to  the  intermalar  breadth,  figures  are  available  from  among  the  individuals 
represented  in  Table  VII.,  and  in  them  the  average  facial  index  is  91. 


A  Mil,  .  IKR  PiRXt 

Fic.  128— Dinka  from  Bahr- El-Ghazal  Fig.  129.  Characteristic  Nose  and  Teeth  of  a  Dinka 
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The  degree  of  prognathism  among  different  tribes  constitutes  an  important  factor  in 
discriminating  between  the  races,  and  an  attempt  has  been  made  to  obtain  an  index  for  this 
feature  by  comparing  the  length  of  a  radius  drawn  from  the  auricular  point  to  the  root  of  the 
nose  with  one  drawn  from  the  auricular  point  to  the  alveolar  point  on  the  gum  at  the  root  of 
the  upper  incisor  teeth.  An  index  of  this  kind  affords  a  rough  method  of  estimating  the 
amount  of  projection  of  the  upper  jaw.  In  the  great  majority  of  cases  among  the  Nuers 
this  index  was  from  100  to  110,  or  even,  in  one  ease,  115  mm.  In  only  one  individual  had  it 
sunk  as  low  as  to  92-S,  and  the  average  among  the  thirteen  individuals  was  106-6.  In  an 
aboriginal  Australian,  measured  by  Prof.  Cunningham,'  the  alveolar  index,  measured  in 
the  same  way,  was  104  mm. 

CJiamcters  of  the  Nose.  The  nasal  height  showed  considerable  variation.  Among  the 
one  set  of  representatives  the  height  varied  from  32  to  50  mm.,  while  in  the  other  the  figures 
varied  from  37  to  47  mm.  Comparing  this  with  the  breadth  of  the  nose  we  find  the  diameter, 
as  might  be  expected,  to  be  large,  being  as  much  as  47  mm.  in  one  case  among  the  first  set, 
and  45  mm.  in  the  second.  In  many  cases  the  breadth  exceeded  the  length  and  the 
height.  The  average  nasal  index  was  found  to  be  103  in  the  first  set,  and  97  in  the  second. 

Li.mhs.  The  length  of  the  upper  arm  varied  from  305  to  385  mm.  in  one  set  of  people, 
while  in  the  second  set  it  was  from  330  to  370  mm.,  and  the  average  length  was  348  mm. 
In  one  case  the  length  of  the  forearm  exceeded  that  of  the  upper  arm  by  5  mm.,  but  the 
average  length  of  the  upper  arm  among  the  first  set  was  339  mm.  and  that  of  the  forearm 
313  mm.,  while  in  the  second  set  the  corresponding  figures  were  348  and  311  mm.  The 
upper  arm,  therefore,  practically  always  exceeded  the  forearm  in  length. 

Measurements  of  the  length  and  breadth  of  the  hand  and  fingers  were  made  in  some 
cases,  with  the  result  that  the  average  maximum  length  of  the  fingers  was  104  mm.  and  the 
breadth  of  the  hand  in  the  same  cases  was  79'4  mm. 

Turning  to  the  lower  limb,  the  length  of  the  thigh  varied  from  450  to  540  mm.  in  one 
set,  and  from  430  to  465  mm.  in  the  second,  the  average  length  being  452'8  mm.,  while  the  leg 
varied  from  390  mm.,  which  is  unusually  short,  and  440  mm.,  which  is  about  the  average,  to  a 
maximum  of  518  mm.  among  the  first  set  measured.  But  the  variation  in  length  among  the 
second  set  was  much  less,  from  425  to  460  mm.,  and  the  average  length  was  444-2  mm.  The 
length  of  the  foot  was,  on  the  average,  241  mm.  to  the  tip  of  the  second  toe,  and  248  min. 
to  the  tip  of  the  great  toe,  while  the  breadth  of  the  foot  was,  on  the  average,  99  mm. 

The  value  of  these  and  the  numerous  other  measurements  as  racial  characters  will  be 
best  discussed  by  carrying  out  a  comparison  between  the  results  obtained  in  them  and  those 
found  in  the  other  tribes. 

The  stature,  among  the  first  set  of  people,  ranged  from  1650  mm.  to  1760  nun.,  and 
was  even  as  much  as  1950  mm.  in  one  individual,  but  the  average  stature  was  1780  mm. 
The  average  obtained  in  the  second  case  was  1795-7  mm.  The  two  sets  of  people, 
therefore,  show  a  close  resemblance  to  one  another,  with  a  few  minor  variations. 

Summarising  the  general  physical  characters  of  this  tribe  it  is  found  that  they  are  a 
tall  people.  The  length  of  the  lower  limb  is  not  quite  half  the  length  of  the  body,  but  the 
span  of  the  arms  usually  exceeds  the  height  liy  100  mm.  The  length  of  two  segments  of 
the  lower  limb  exceeds  that  of  the  corresponding  parts  of  the  upper  limb  by  237  mm.,  while, 
as  regards  their  head  and  face,  they  are  dolichocephalic,  with  vertical  height  which  is  even 
less  than  the  width  of  the  skull.  The  face  is  rather  wide  and  the  zygomatic  arch  is  fairly 
prominent.  The  minimum  frontal  diameter  is  rather  high,  and  the  nasal  index  is  high  and 
resembles  that  found  among  such  races  as  the  native  Australian. 

‘  Cimninghaiii,  D.  .J.,  “The  Head  o£  an  Aboriginal  .Vusti-aliau.”  liepnrt  of  the  Royal  Anthropoloyieal 
Jnstitutc,  190, S. 
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F(g.  130.  Shilluk.  Note  the  head-dress  of  felted  hair 


Fig.  13  1.  Burun 
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Fig.  133.—BURUN  Warriors 


Fig.  132.— Dinka 
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CoiKlitiou  of  hair— Iq  iwactically  every  case  “free  and  flowing”  or  “long  and  wavy 


Fig.  1  35. -Sh  I  llu  ks  at  Taufikia 


White  appearance  of  some  due  to  the 


Fig.  134.  -Natives  near  Bor 
smearing  of  bodies  with  wood  ash  from  the  cattle  shed  in  the  rear, 
as  a  protection  against  mosquito  bites 
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This  is  possibly  done 
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ISErOllT  tirON  PHYSICATi  f'HAliACTEES  OP  NILOTIC  NEGEOIO  TKIHES 


Shill UKS 

This  tribe  constitutes  one  of  the  largest  of  the  Nilotic  negroid  peoples,  and  thej'  are  con- 
sidei'ed  to  ])ossess  affinities  with  the  Dinkas,  the  llongos,  and  the  llai-is.  In  Schweinfnrth’s 
account  of  this  trilie'  he  states  that  “they  inhabit  the  entire  left  bank  of  the  White  Nile, 
occupying  a  territory  about  ‘200  miles  long  and  about  10  miles  wide,  which  extends  right  to  the 
mouth  of  the  Gazelle  Eiver.  Hemmed  in  by  the  Ifaggara  on  the  west,  they  are  jirevented 
hy  the  river  from  extending  farther  eastwards,  and  only  the  lower  course  of  the  Sobat  has 
anv  of  the  Shilluks  for  its  denizens.  Their  subjection  to  Egyptian  government,  which  was 
completed  in  1871,  has  caused  a  census  to  be  taken  of  all  the  villages  on  the  left  bank  of  the 
Nile,  which  resulted  in  an  estimate  of  about  3000.  Taking  the  character  of  the  villages 
into  account,  this  would  give  a  total  of  above  a  million  souls  for  this  portion  of  the 
Shilluks  alone.  Now,  the  Shilluk  land,  which  lies  upon  the  White  Nile,  has  an  extent 
of  hardly  less  than  2000  square  miles,  and,  when  the  nuinher  of  heads  upon  this  is 
compared  with  those  in  the  populous  districts  of  Europe,  we  are  justified  in  reckoning  from 
(iOO  to  02-5  to  a  square  mile  ;  a  result  altogether  similar  is  arrived  at  from  reckoning  based  on 
the  estimate  of  there  being  3000  villages,  each  village  having  huts  varying  in  number  from  4/3 
to  200,  and  each  hut  averaging  fpur  or  five  occupants  :  this  would  give  a  total  of  about 
1,200,000.  This,  in  fact,  is  an  estimate  corresponding  entirely  with  what  tlie  i\Iudir  of 
Fashoda,  who  was  conversant  with  the  details  of  all  state  affairs,  had  already  communicated 
to  me  in  1869.  ...  In  the  Shilluk  territory  there  are  probably  no  less  than  600 

residents  to  the  square  mile,  whilst  in  Bongo  land,  within  180  miles  to  the  south-west,  there 
would  be  found  hardly  a  dozen  occupants  on  an  equal  area.  Most  of  the  negro  tribes 
are  distinguished  by  the  form  of  their  huts.  The  huts  of  the  Shilluks  are  built  with 
higher  roofs  than  those  of  the  Dinkas,  and  as  a  rule  are  of  smaller  circumference.  The 
conical  roofs  do  not  rise  to  a  peak,  but  are  rather  in  the  shape  of  flattened  domes,  and 
in  this  way  they  acquire  a  singular  resemblance  to  mushrooms.  (Fig.  57.)  The  external 
appearance  of  the  Shilluks  is  by  no  means  agreeable,  but  rather  offensive  to  the  heholder. 
Their  physiognomy  hardly  offers  that  decided  negro  type  which  their  swarthy  complexion 
would  lead  one  to  expect,  but,  judged  by  the  shape  of  the  skull,  this  people  belong  to  a  less 
degraded  race  of  Central  Africa,  distinguished  from  other  negro  stock  by  a  smaller  breadth 
of  jaw  and  by  a  less  decided  narrowness  of  head.  The  stature  of  the  Shilluks  is  very 
moderate,  and,  as  a  general  rule,  is  short  compared  with  that  of  the  lank  and  long-legged 
Dinka  inhabitants.” 

There  is  great  variety  in  the  way  in  which  the  hair  is  dressed.  In  some  cases,  however, 
the  hair  is  closely  cropped.  Their  arms  are  long  spiked  lances,  and  bows  and  arrows  are 
unknown  among  them,  as  amongst  the  neighbouring  Dinkas,  whilst,  on  the  contrary,  amongst 
the  Nuers  they  are  the  chief  weapons. 

In  many  cases  the  teeth  are  deformed,  though  this  fact  was  not  noticed  among  the 
individuals  who  were  measured  by  Dr.  Pirrie.  The  measurements  were  made  mostly  at 
iVIelut,  and  two  individuals  whose  measurements  are  included  were  examined  at  Taufikia. 

Stature,  etc.  The  average  stature  of  those  who  were  measured  was  17(>-7  cm.  The 
average  length  of  the  head  was  196  mm.,  and  the  average  width  was  140  mm.  The  cephalic 
index  was,  therefore,  71-4,  and  they  show  a  distinct  tendency  to  dolichocephaly.  The  face 
is  wide,  the  index  obtained  by  comparing  the  length  with  the  width  being  as  much  as 
92  on  the  average.  Several  characteristic  photographs  showing  the  general  build  in  this 
tribe  are  appended. 


Schwcinfurtli,  ■' The  Heart  of  .Afrioa." 


'.rArTiy.R'  PiRRiK 

Fici.  136.  Bilateral  facial  paralysis  in  a  Burun,  at  Atalminar 


\  MAi:  r  rv  K  PlRIltf 

Fig..  1  3  7.— Same  case,  "to  show  manner  of  supporting  lower  Hp"i 


A  MacTtf.R  I’lRfitl  A.  MaoTjKR  PIRRl^ 

Flo.  1  38.— Nostrils  of  a  Dinka  Fio.  13  9.  -Profile  of  leg.  to  show  curvature  of  tibia  in  a  Burun 
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REPOltT  lU’ON  PHYSICAL  CHARACTERS  OF  NILOTIC  NEGROID  TRIBES 


The  })liotogrcTphs  (Figs.  Ill,  114,  117,  119,  120,  130,  and  135)  show  them  to  lie  a 
fairly  tall,  long-legged  people,  with  long  hands  and  forearms,  and  the  heads  to  he  long  and 
fairly  high,  with  wide  faces.  They  are  lean,  but  muscular,  and  the  head  is  either  shaven, 
or  the  hair,  when  present,  is  ornamented  in  fantastic  shapes.  Ornaments  are  worn  round 
the  arms  and  neck,  and  the  clothing  is  often  nil,  at  least  among  the  males. 

The  favourite  weapon  is  the  long  slender-hladed  spear.  Their  principal  occupation  is 
fishing,  which  is  carried  on  in  their  liglit  amljatch  canoes.  (Figs.  119-121.) 

They  adopt  the  peculiar  stork-like  attitude  of  resting  one  foot  against  the  inner  side  of 
the  opposite  knee  when  standing,  which  is  so  widely  found  among  Nilotic  negroes.  (Fig.  117.) 

Their  colour  is  jet  black,  hut  they  smear  their  oiled  bodies  with  white  ash. 


TABLE  V.— SHILLUK  TRIBE  (AT  MELUT,  PRINCIPALLY) 
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B  U  R  U  N  S 

This  tribe,  hitherto  largely  unknown,  inhabits  a  tract  of  country  on  the  western 
frontier  of  Aliyssinia,  eastwards  from  Melut,  from  latitude  11  N.  to  latitude  H-S  N. 
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J  "erf leal  Index 

<J9-3 

71-7 

73-1 

7a- a 

7.3-1 

00-  7 

03-0 

OS-  7 

60-9 

7.3-6 

73-1 

70 

Min.  frontal 

i:lo 

120 

121 

134 

1.31 

143 

131 

142 

125 

126 

1.34 

— 

Bi-aurioular  diameter 

— 

104 

102 

IIG 

115 

120 

112 

120 

115 

114 

117 

— 

Upper  face  length 

68 

74 

62 

5() 

08 

67 

62 

70 

56 

67 

74 

— 

Total  faee  length 

110 

120 

116 

100 

126 

1.30 

102 

114 

114 

122 

1.34 

— 

Max.  iuterzyg.  breadth  .. 

140 

130 

1-2G 

138 

142 

132 

133 

1.50 

132 

140 

142 

— 

Max.  internialar  breadth 

128 

125 

1 23 

130 

127 

141 

130 

1.35 

12G 

130 

136 

— 

Ext.  orl)ital  breadtli 

118 

114 

los 

118 

120 

115 

115 

1 25 

115 

112 

125 

— 

Internal  ocular  ... 

34 

.30 

35 

36 

40 

37 

37 

41 

31 

38 

38 

— 

Facial  I  ml  ex 

7S 

0-2 

02 

7  * 

SO 

OS 

70 

70 

SO 

S7 

94 

88 

N.is.il  Measurements — 

Nasal  height 

45 

47 

44 

42 

47 

5-2 

44 

48 

47 

44 

48 

— 

Nasal  depth 

17 

18 

18 

15 

21 

20 

19 

21 

17 

18 

20 

— 

Nasal  length 

47 

44 

42 

38 

44 

40 

42 

39 

45 

39 

.50 

— 

Nasal  breadth 

40 

40 

43 

40 

49 

41 

45 

47 

38 

42 

41 

— 

Xasal  Index 

Si) 

8.7 

07 

05 

104 

7i) 

10.3 

98 

SO 

9.7 

S5 

90 
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Fig-  1  40.— Burun  : 


Sitting  Posture 


X 


354 


KKPOKT  UrOX  PHYSICAL  CHAKACTKUS  OF  NIJiOTlC  XFOKOIO  TIUIHOS 


Habits  and 
customs 


Salutation 


Snake-  magic 


TAIiLE  VI,— BURUN  TllIBE.  AT  SAHAHIR  {continual) 


Limbs — 

1 

Aver¬ 

age 

Upper  arm  ieugth 

...  310 

330 

330 

31.0 

340 

33.0 

330 

340 

— 

330 

350 

Forearm  length  ... 

...  -19.0 

3-20 

:iH» 

*295 

320 

3-20 

31.0 

330 

— 

295 

320 

— 

Thigh  length 

...  430 

48.0 

470 

40(t 

470 

.000 

475 

510 

— 

510 

51(1 

— 

Leg  length 

...  4-20 

470 

400 

4.00 

460 

480 

47.0 

.010 

— 

510 

510 

— 

Span  of  arms 

...  1800 

limi) 

1900 

1820 

1940 

19.00 

1940 

2000 

— 

1940 

2000 

— 

Stature 

Hair,  usually  nil. 

...  1700 

1810 

1800 

1730 

1800 

1890 

1800 

1900 

1900 

1900 

18-20 

Notes  on  Customs,  etc.,  of  the  Bueuns  and  othek  TKiiiES 

The  following  notes  were  made  by  Dr.  Pirrie  and  are  reproduced  verbatim  : — 

“  Unlike  the  river  Negroids,  who  inhabit  plains  and  marshes,  the  Buruns  dwell  in  dense 
forests.  Their  physical  apiiearances,  habits  and  customs,  and  their  weapons,  are  quite 
distinct  from  those  of  the  river  type,  from  whom  they  have  undoubtedly  descended.  They 
live  in  small  huts  widely  separated,  have  no  cattle,  use  the  bow  and  poisoned  arrow, 
and  also  carry  a  throwing-stick  which  sometimes  closely  apjn-oaches  the  typical 
boomerang. 

“Their  dialect  is  closely  related  to  that  of  the  Nuers,  but  in  their  physical  appearance 
they  seem  shorter  and  better  built. 

“  The  form  of  salutation  practised  by  these  tribes  varies  considerably.  One  has  heard 
of  the  habit,  a  somewhat  objectionable  one,  among  the  Bahr-El-Ghazal  tribes  of  spitting 
on  the  face  of  a  friend  as  indicative  of  the  strongest  affection.  The  Nuer  tribe  is  also 
addicted  to  this  custom,  and  it  requires  the  utmost  tact  to  escape  from  such  unpleasant 
attentions,  without  injuring  their  susce23tibilities.  Personal  ex^Jerience  has  taught  me  to  be 
on  the  alert  to  anticipate  the  bestowal  of  the  customary  token  of  their  good-will,  and  at 
the  first  sign  of  their  intention  to  greet  me  thus  I  hold  out  my  hand,  which  becomes  the 
reci^hent  of  the  salute.  Among  all  well-educated  Nuers,  Dinkas,  and  Shilluks,  however, 
the  ordinary  method  of  salutation  is  to  hold  the  outstretched  hand  jjalm  forwards,  either 
over  the  head  or  above  the  level  of  the  eyes,  while  at  the  same  time  recreating  the  word 
‘  Ubaba.’  According  to  Wilson,  the  greeting  is  ‘  Yubah  Ba-wotich,’  but  the  former  is 
what  one  usually  hears. 

“  The  Burun  has  a  different  greeting.  Before  one  comes  into  close  2>roximity  to  a  Burun 
he  says  in  a  distinct  voice  ‘  Mooka,’  which  means  ‘  friend  ’ ;  thereucron  the  word 
‘  Mooka  ’  is  to  be  returned,  and  their  creculiar  hand-shake  follows.  This  is  effected  by 
both  crarties  mutually  snapcring  the  first  and  second  fingers  together  against  the  thumb. 
Were  it  not  the  fact  that  the  Burun  smears  himself  with  vegetable  oil  and  war-jraint,  this 
form  of  greeting  would  be  wholly  unobjectionable;  as  it  is,  however,  he  invariably  leaves 
an  imcrression  which  the  average  white  man  is  slow  to  acrcrreciate. 

“  Another  extraordinary  form  of  greeting  I  occasionally  found  amongst  the  Buruns  was 
the  ‘  afoo  ’  (in  Arabic).  This  is  cjossibly  of  Arab  origin.  It  consists  in  making  the  third- 
finger  knuckles  crack  over  the  head  of  the  saluted.  This  is  done  in  jierfect  silence  as 
regards  screech,  and  each  walks  away  without  saying  a  word.  It  is  also  jjractised  ucjon  the 
sick,  and  is  sucaposed  to  afford  them  material  relief. 

“The  Dinkas,  Shilluks,  and  Nuers  have  an  interesting  snake-magic.  I  am  inclined  to 
think  that  the  Dinkas  CJfactise  it  most.  It  is  rather  snake-magic  than  snake-worshij), 
though  to  a  casual  observer,  imbued  with  the  mystery  which  surrounds  the  subject,  it 
would  aj)2)ear  as  though  the  Dinkas  actually  worship!  their  snakes.  The  Dinka  is  remarkably 


S  C  Dosn 

Fig.  141.— Burun  Woman  anointing  her  Husband  with  oil  and  red  ochre  prior  to  a  journey 


Fig.  142. — Buruns  on  Yabus  River 
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reticent  on  the  matter,  a  fact  whicii  is  to  l)e  explained  by  reference  to  the  uses  to  which 
snake-magic  is  put.  If  a  Dinka  has  an  enemy  he  may  cause  his  snake,  or  one  of  the 
particular  species  with  whose  magic  he  is  conversant,  to  inflict  injury  upon  the  enemy,  or 
upon  his  family  or  cattle.  If  anyone  has  been  bitten  liy  a  snake,  or  has  had  a  narrow 
escape  from  a  snake,  or  has  merely  seen  a  snake,  or  heard  one  rustling  in  the  grass,  he  is 
sure  to  make  enquiries  as  to  the  master  of  these  snakes,  for  to  his  mind  every  snake  has  a 
master.  Some  snake-master,  perhaps  in  another  village,  hears  of  this  incident,  and  smiles 
grimly,  whereupon  men  draw  their  conclusions. 

“A  snake-magician  is  considered  wonderful,  for  he  is  so  astute  that  he  seldom  or  never 
gives  himself  away.  If  he  is  clever  he  can  ward  off  the  snakes  of  other  magicians.  They 
require,  so  they  say,  to  keep  a  special  cow  for  the  snake,  that  it  may  never  lack  milk.  If 
they  have  no  cow  they  will  set  apart  a  goat  for  the  same  purpose,  and  if  they  have  neither 
cow  nor  goat  they  are  unable  to  practise  snake-magic  at  all.  Cows  and  goats  set  apart  for 
this  purpose  are  never  given  in  exchange  for  wives  and  cattle. 

“  Other  animals  besides  the  snake  are  used  for  the  purpose  of  practising  magic.  The 
crocodile,  the  hyena,  the  jackal,  and  even  the  lion,  are  all  utilised  by  the  magician. 
The  crocodile-magic  is  looked  upon  as  one  of  the  most  piotent  forms.  I  came  across  an 
instance  where  magic  had  been  practised  for  many  years,  to  prevent  the  women  and  children 
being  caught  while  going  to  the  river  for  water.  The  greater  part  of  this  magic  consisted 
in  incantations,  wearing  peculiar  charms,  twisting  and  untwisting  a  small  piece  of  string  in 
a  particular  hut,  and  in  leaving  offerings  of  meat  upon  the  river  bank.  The  crocodile 
accepted  the  offerings,  and  respected  the  motives  of  those  who  made  them. 

“The  Ilamegs  and  Fungs,  who  live  on  mountains  to  the  north  of  the  Burun  country, 
have  many  superstitions  regarding  hyenas,  lions,  and  leojjards.  A  hyena  may  come  in  the 
night,  may  tear  you  open  and  eat  all  your  inside.  He  is  not  a  real  hj'ena,  but  your  enemy  in 
the  shape  of  a  hyena.  So  skilful  is  he  that  in  the  morning  no  wound  is  visible,  the  only 
result  being  that  you  experience  a  certain  degree  of  indigestion.  A’ou  curse  your  enemy 
in  his  hyena  form. 

“  One  could  speak  at  great  length  on  the  mythology  of  these  various  tribes.  The  river- 
tribes  have  a  god,  who  seems  mostly  to  he  a  rain-god.  By  the  Dinkas  and  Nuers  he  is 
called  ‘  Deng-Dit  ’  ;  liy  the  Shilluks  ‘  Nekang.’  There  are  many  interesting  stories  with 
regard  to  the  origin  of  the  tribe.  They  all  have  reference  to  ‘  Deng-Dit  ’  or  ‘  Nekang,’  hut 
over  and  above  this  rain-god  they  have  another  god,  a  universal  creator,  maker  and  ruler 
of  the  luriverse.  Of  him  one  seldom  hears.  Oire  of  his  irames  is  ‘  Jok,’  and  it  is  a  curious 
feature  in  their  beliefs  that  they  take  a  very  pessimistic  view  of  their  Creator.  He  brings 
the  bad  things  in  life  as  well  as  the  good,  and  that  weighs  upon  their  minds  much  more 
than  the  benefits  he  confers.  According  to  one  writer,  ‘  Jok  ’  is  referred  to  as  the  devil, 
but  this  is  not  correct.  He  is  to  lie  approached  through  the  medium  of  the  rain-god.  The 
latter  is  a  very  real  personality  to  them,  but  of  the  Supreme  Being  they  have  but  a 
hazy  idea.”' 

A  large  number  of  individuals  was  measured.  The  stature  was,  in  two  sets  of  figures, 
on  an  average  175-lHO  cm.,  the  maximum  stature  being  195  and  the  minimum  164.  In 
stature,  therefore,  they  must  be  classified  among  the  races  of  medium  height. 

The  maximum  head  length  was  211  and  the  minimum  172,  while  the  average 
w-as  189-7. 


^  Further  information  on  this  interesting  subject,  and  on  the  beliefs  and  customs  of  tribes  in  the  Bahr-El- 
Ghazal,  is  given  by  Captain  Lyle  Cummins  in  the  Parliamentary  Blue  Book  on  Egypt  and  the  Sudan,  1906. 
(Enclosure  4  in  No.  2,  p.  97.) — A.B. 


A.  MaoTiER  PiRKtB 


Fig.  143.— Burun  Dance 


S  C.  DrsM 


Fig.  144.— Burun  Village 
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The  cephalic  index  on  the  average  was  76  in  one  set  and  79  in  another  larger  series, 
and  the  index  of  cranial  height  70  and  71  respectively.  This  tribe,  therefore,  shows  a 
tendency  to  round-headedness  equal  to  that  found  among  the  Nyain-nyams,  the  cranial 
height  index  also  being  similar  in  these  two  tribes. 

In  stature  this  resemblance  is  also  distinct,  the  averages  being  175-9  cm.  among  the 
Buruns,  and  172-4  cm.  among  the  Nyain-nyams. 

The  lindjs  among  the  Buruns  are  of  moderate  length,  the  upper  arm  and  forearm 
measuring  32-2  and  30  cm.  respectively,  figures  which  are  almost  identical  with  those  found 
among  the  Nyain-nyams,  where  they  are  32  and  29. 

The  face  is  not  very  wide,  the  index  being  88  and  89  in  the  two  sets  of  Buruns, 
comparing  again  with  an  average  index  of  90  among  the  Nyain-nyams.  The  gnathic  index 
is  109,  a  figure  similar  again  to  that  in  the  Nyam-nyams. 

The  characters  of  the  nose  are  of  interest,  the  nasal  index  being  90  and  96  in  the 
two  sets  of  Buruns,  and  among  the  Nyam-nyams  93. 

The  nose  is,  therefore,  in  these  two  tribes  less  wide  and  flat  than  among  the  adjacent 
Dinkas  and  Nuers. 

Abtssinians 

The  measurements  of  four  members  of  this  race  were  taken,  but  in  no  case  was  a 
complete  set  obtained,  and  the  information  resulting  is  therefore  small. 

They  tend  to  mesaticephaly,  with  good  average  height  of  skull,  and  the  bi-auricular 
diameter,  113-5  mm.,  is  less  than  among  any  of  the  other  tribes  examined. 

Summary  op  General  Physical  Characters 

If  one  compare  the  figures  obtained  from  measurements  of  the  Nilotic  tribes  with  those 
of  the  aboriginal  inhabitants  of  other  lands — e.rj.  the  native  Australian — some  criteria 
appear  which  distinguish  the  Nilotic  negroes  from  them,  and  may  be  considered  as 
characteristic. 

These  characters  of  the  tribes  may  be  summed  up  as  follows  : — 

The  length  of  the  head  in  all  cases  is  of  moderate  size,  varying  from  188  to  195  mm., 
and  thus  is  shorter  than  in  the  native  Australian.  In  a  few  cases  the  length  exceeds 
200  mm.  The  width,  however,  is  in  all  cases  larger,  varying  from  142  mm.  among  the 
Dinkas  to  150  or  151  mm.  among  the  Buruns  and  Nyam-nyams,  as  against  a  width 
of  132  mm. 

The  cephalic  index  is,  therefore,  never  very  low,  but  ranges  from  72-8,  indicating  a 
moderate  degree  of  dolichocephaly,  to  79,  in  which  distinct  mesaticephaly  is  present. 

It  must  be  admitted  that  this  range  of  averages  is  not  a  wide  one,  and  does  not 
necessarily  in  itself  indicate  clearly  varieties  of  race  among  the  tribes. 

The  minimum  frontal  diameter  is  much  longer  than  in  the  native  Australian,  varying 
from  119  mm.  to  127  and  130  mm.,  while  in  the  Australian  it  sinks  to  as  small 
a  figure  as  91  mm. 

The  circumference  of  the  head  tends  to  be  large,  but  this  measurement  is  of  little  value 
for  purposes  of  comparison. 

Taking  the  auriculo-glabellar,  auriculo-ophryal  and  maximum  auriculo-frontal  radii,  it 
is  evident  that  there  is  no  great  elevation  in  the  region  of  the  glabella,  and  that  the  frontal 
bone  rises  upwards  with  a  degree  of  forward  convexity  and  a  slope  which  produces  a  well¬ 
shaped  forehead,  and  this  feature  is  uniform  in  all  the  tribes. 

This  fact  contrasts  remarkably  with  the  Australian,  in  whom  the  first  measurement  is 
uniforndy  larger,  and  the  latter  (auriculo-fi'ontal  especially)  is  smaller  than  in  any  of  the 
tribes  described  here. 


Fro  14  6. — Burun^'  on  j-he  Yabu:: 
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The  contour  of  the  hinder  part  of  the  skull,  however,  does  not  show  the  same  difference, 
and  varies  in  the  races;  in  some  cases,  e.g.  in  the  Bunins  and  Nuers,  it  projects  well  back¬ 
wards,  while  in  others,  e.g.  Furs,  it  is  less  prominent.  In  the  Furs  and  Fertits  it  is  rather 
shorter  than  in  the  Australian  (107  and  109  against  111),  while  in  all  the  other  tribes  it  is 
longer,  reaching  a  maximum  of  118  and  119  in  the  Nuers  and  Buruns  respectively. 

The  face  is  longest  among  the  Furawis — 121  mm.,  and  shortest  among  the  Dinkas — 
111  mm.,  hut  among  these  latter  and  most  of  the  other  tribes  it  is  similar  in  length  to 
that  of  the  Australian. 

The  face  width  (maximum  intermalar  width)  is  high  in  all,  and  the  interzygoniatic 
breadth  is  even  greater,  and  particularly  so  among  the  Baris  and  Furawis. 

The  internal  ocular  width  is  practically  the  same  in  all  the  tribes,  and  varies  only 
from  35-37  mm.  The  same  constancy  is  found  in  the  auriculo-alveolar  measurement. 

The  nose  is  in  all  oases  flattened  and  wide,  and  projects  forwards  much  less  than  in  the 
Australian. 

With  this  must  be  associated  the  relative  constancy  in  the  relation  of  nasal  height  and 
width,  the  index  of  these  two  measurements  ranging  from  92  to  102,  and  in  the  great 
majority  of  tribes  it  lies  between  93  and  98.  This  range  is  that  most  common  among  the 
native  Australians. 

The  ear  is  well  formed  in  all  cases ;  the  length  of  the  ear-basis  is  rather  short — 
averaging  45'7-4S'6  nnn.,  and  the  maximum  length  is  also  moderate,  ranging  from 
56-59  mm. 


A.  MagTiEB 

A  B 


Fig.  1 47.— Malformations  and  unusual  conditions  of  the  Auricle  found  in  three  individuals 
A  Large  antitragus  Dinka  B  Deep  scaphoid  fossa— Dinka  C  Absence  of  lobule  Dinka 

This  is  a  common  condition  among  them 

The  greatest  width  varies  from  35-38  mm.  The  lobule  is  short,  from  13-15-4  mm., 
and  in  all  these  respects,  and  particularly  in  the  length  of  the  lobule,  the  measurements  of 
the  external  ear  are  smaller  than  the  average  among  the  Australians. 

Some  illustrations  of  malformed  auricles  are  appended.  These  show  congenital  defects 
in  individuals  rather  than  any  racial  character. 

Pelvis.  Measurements  of  the  pelvis  were  made  in  two  tribes  only- -the  Dinkas  and 
the  Buruns.  These  go  to  show  that  the  Biirun  pelvis  is  narrower  in  its  principal  dimensions. 
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but  that  it  is  slightly  larger  in  width  between  the  tubercles  on  the  outer  margin  of  the  crest 
of  the  ilium. 

Hands  and  feet.  The  length  of  the  hands  (four  fingers)  does  not  vary  to  any  marked 
degree  in  the  tribes,  usually  measuring  from  99-106  mm.  In  the  Bunins,  however,  there 
is  a  noticeable  difference,  and  the  length  on  the  average  reaches  as  high  as  112  mm. 

The  breadth  of  the  hand  similarly  ranges  in  the  great  majority  of  tribes  from 
85-91  mm.,  the  breadth  in  the  Buruns  being  only  86  mm.  But  in  this  respect  also  one 
tribe — the  Nuers — stands  out  from  the  others,  and  the  average  hand  width  is  only  79-4  mm. 

The  same  tribe  shows  a  difference  also  in  the  length  of  the  foot,  for  among  them  the 
average  length  is  241-4  mm.,  while  in  the  other  tribes  the  average  ranges  from  255-262  mm. 

The  breadth  of  the  foot  in  the  Fertits  and  Furs  is  unusually  small,  93  and  95-8  mm., 
but  the  number  of  individuals  measured  is  not  sufficiently  large  for  this  character  to  be 
definitely  laid  down  as  being  peculiar  to  them  and  distinctive. 

In  the  other  tribes  the  breadth  ranges  from  97-107  mm. 

The  latter  figure  is  exceptionally  large  and  is  found  in  the  Nyam-nyams. 


C.  M  Wekton 


Fig.  148.  View  of  Bor,  Jebel  River 
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TABLE  VII.— AVERAGE  OP  MEASUREMENTS  AND  INDICES  (coHlinucd) 
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Fig.  149. --Possibly  a  Case  of  Hyperdactylism  Fig.  150.— Same:  Right  Hand 

AMONG  Buruns:  Left  Hand 


Fig.  151.  Burun  Woman  Fig.  152.— Young  Women  of  Bor:  Dinka  Tribe 


Fig.  153.— Omda’s  Hut,  Jebel  Keili.  Built  in  stone  to  keep  out  white  ants 


Fig.  154.— Diluka  (Native  Dance)  of  the  Burta  Tribe,  Abyssinian  frontier,  east  of  Burun  country 


Fig.  157. — Fertlt  Fic.  158.“-Fertit 

A.  MicTisr  Pirkir 


Sudanese  Types 


Fig.  1  6  1  .-Nuba  Sheik  Fig.  1  62. -  Nuba  Sheik 

A  MacTieb  Pirbie 


Sudanese  Types 


Fig,  16  3, — Results  of  Smallpox 


Fig.  1  64.— Same,  profile  view 


Fig.  165 . — Nyam-nyam 

A.  MaOTiEK  PtRRTB 


Sudanese  Types 


Fig.  166 . — Nyam-nyam 


Y 


Fig.  167. — Burun 


Fig.  168. — Burun.  profile,  showing  earrings 


Fig.  169.— Burun 


P'lG.  1  70.— Burun 


4.  MacTikr  Pirrif 


Sudanese  Types 


Fig.  171  . — Fung,  from  Darfur 


Fig.  172 . — Fung,  from  Darfur 


A.  MaoTjer  PinniB 


Fig.  173.-Fur 


Fic.  174.— Fur 


Sudanese  Types 


Fig.  I  77 Kordofan 

A  M&OTjEH  PlBKlB 


Fig.  1  78.— Kordofan 


Sudanese  Types— Pr  ison  ers  in  Khartoum  Gaol 


Fig.  181 . — Kordofan 


M&OTtKn  PiRHIR 


Fig.  1  82. — Kordofan 


Sudanese  Types — Prisoners  in  Khartoum  Gaol 


Fig.  1  79.— Dongolawi 


Fig.  I  8  0.— Dongolawi 


187. — Nyam-nyam  Fic.  188. — Cebelawi  Fig.  189. — Nuba 


Fig.  194. — Dongolawi  Fic.  1  95.— Dongolawi  Fig.  196.— Nuer  immigrant  Fig.  197. — Nuer  immigrant 


PLATE  XLIV 


,  ’I  Instruments  of  iron  with  wood  liandle,  used  for  extracting  lower  front  teeth : 
>  length,  nine  inches  and  niiie-and-three-quarter  inches  respectively.  Tribe — 
■J  Burun,  from  Burun  Country. 

3.  Grass-cutter;  iron,  curved  and  serrated  blade,  handle  bound  with  twine; 

length,  nine  inches.  Tribe— Shilluk,  from  Tauhkia. 

4.  Cupping  instrument :  cowhorn  ;  length,  five  inches.  Tribe — Dinka,  from 

Upper  Nile  Provinces  (inland).  (5«  P'ig.  aOO,  showing  the  instrument  in 
use,  .and  also  note  on  380.)  An  identical  cupping  horn  from 

Shetland,  N.B.,  is  in  the  Royal  Scottish  Museum 


r>.  Tooth  of  Warthog,  worn  round  the  neck.  Tribe— llameg,  near  Keili, 
Abyssinian  Frontier. 

fi.  Anklets  worn  by  a  married  woman,  but  discarded  after  birth  of  first  child. 
Tribe  — Burun,  from  Burun  Country. 

7.  Necklace  with  liorn-tips  filled  with  fat,  and  a  root  (a  charm  to  attract 
women),  also  a  whistle;  the  seeds  are  a  charm  against  lions.  Tribe — 
Burun,  from  Burun  Country. 

M.  Necklace,  with  root  suspended;  a  medicine  for  dyspepsia.  A  little  of  the 
root  is  chewed.  Tribe — Burun,  from  Burun  Country,  N. 


Notes  on  the  Ethnographical  Specimens 

COLLECTED  BY  ])R.  A.  MacTiER  PiRRIE 
BY 

1).  J.  Vallance 

Curutor,  The  Koyal  Scottish  Jluseum,  Edinburgh 


The  illustrations  shown  in  Plates  XLIV.-XLVIII.  have  been  prepared  from  the 
specimens  collected  by  Dr.  MacTier  Pirrie  while  travelling  on  the  route  described  by 
Dr.  Waterston  and  shown  in  Fig.  105.  The  objects,  with  few  exceptions,  are  from  three 
tribes — the  Shilluks  and  the  Dinkas,  who  occupy  most  of  the  land  on  the  hanks  of  the 
White  Nile  south  of  Melut,  and  the  Buruns,  whose  country  lies  to  the  north  of  the  Eiver 
Sobat.  A  few  objects  are  from  the  Nuer  tribe  living  along  and  to  the  south  of  that  river. 

Nearly  one  half  of  the  collection  comes  from  the  Burun  country,  a  district  which  has  Representative 
been  so  little  explored  that  few  specimens  illustrating  the  habits  and  handicrafts  of  the 
people  are  to  be  found  in  ethnographical  collections.  The  material  for  reference  Burun 
and  comparison  is,  therefore,  still  limited,  and  some  detailed  information  as  to  the  habits 
and  conditions  of  life  of  these  people  is  to  be  desired.  It  will,  however,  be  noticed  that  the 
Burun  objects,  gathered  together  by  Dr.  Pirrie,  are  fairly  representative  of  the  belongings  of 
a  native  people.  The  specimens  include  weapons,  dress,  musical  instruments,  tobacco  pipes. 


K  W.  Pkmcik  " 

Fi$.  IftJ 

Shillok  wearing  Circular  Head-dress 

surgical  and  medical  appliances,  as  well  as  a  few  objects  of  domestic  use.  The  Burun 
arrows  (Plate  XLV.,  fig.  9),  with  their  gourd  sheath  to  protect  the  points,  are  notched  to  Poisoned 
receive  poison  and  probably  also  to  allow  of  the  point  breaking  off  and  remaining  in  the 
wound.  Unfortunately  there  is  no  how  or  shield  ;  these  would  also  he  an  essential  part 
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of  the  Bunin’s  fighting  equipment.  The  Nuer  shield  (Plate  XLV.,  fig.  2)  is  pi'obably  of  the 
same  form  as  that  of  the  Burun.  It  is  a  slightly  developed  form  of  the  simple  parrying 
stick,  grasped  in  the  middle,  and  so  swung  about  to  ward  off  arrows.  This  specimen  is  little 
more  than  a  part  of  a  branch  of  a  tree  rounded  at  the  ends,  and  thick  enough  to  allow  of 
the  grip  being  cut  in  the  solid  wood.  The  throwing-sticks  (Plate  XLVI.,  figs.  2,  3,  and  4), 
as  is  the  case  with  other  similar  weapons  found  in  Africa,  bear  a  strong  resemblance 
to  the  boomerang  of  the  Australian  native,  and  it  is  curious  to  find  that  the  coils  of  rope  or 
twine  (Plate  XLVII.,  figs.  9  and  10)  worn  round  the  neck  by  certain  of  the  hill  tribes  of 
Burun  also  find  their  exact  counterpart,  both  as  to  form  and  use,  among  the  Australians.  It 
is  scarcely  to  be  expected  that  dress  should  foian  any  considerable  part  of  the  collection,  but 
the  two  specimens  (Plate  XLVII.,  figs.  2  and  3)  are  interesting  from  their  likeness  to  the 
women’s  dress  among  the  Masai  and  also  the  Kaffirs,  peoples  who,  in  the  opinion  of  many 
authorities,  moved  to  the  districts  they  now  occupy  from  a  more  northerly  part  of  the 
continent.  Head-rests  of  a  form  almost  identical  with  that  in  Plate  XLVII.,  fig.  8,  are  found 
among  the  Nyam-nyams,  and  fig.  7  on  the  same  Plato — a  branch  of  a  tree  lopped  so  as  to 
suggest  an  animal  form — has  its  counterpart  in  a  head-rest  in  the  New  Hebrides  collection  in 
the  Eoyal  Scottish  Museum.  The  musical  instruments  are  of  the  lyre  type  (Plate  XLVI., 
tigs.  5  and  0),  and  are  similar  to  the  Dinka  form  [see  Fig.  132),  the  strings  being  stretched 
to  a  fixed  intch,  and  without  tuning  pegs.  The  whistle  (“  chillong  ”),  fig.  7,  is  shown  in 
Fig.  142  slung  across  the  back  of  its  Burun  owner.  Plate  XLIV.,  figs.  1  and  2,  are 
instruments  for  extracting  the  lower  front  teeth,  and  Plate  XLIV.,  tigs.  7  and  8,  are 
worn  on  the  neck  as  charms.  Fig.  7  combines  a  charm  against  lions  with  a  charm  to 
attract  women,  probably  a  valued  possession  in  a  tribe  where  the  males  are  so  very  largely 
in  the  majority.  Fig.  8  is  a  cure  for  dyspepsia.  The  mouse  or  rat  trap  (Plate  XLVI., 
fig.  8)  is  identical  in  every  respect  with  a  trap  from  the  Congo  district  in  the  Brussels 
iluseum. 

The  Burun  tobacco  pipe  (Plate 
XLVIII.,  fig.  5)  has  a  clay  bowl  with 
a  plain  stem  of  wood  jointed  in  the 
middle.  Iron  ribbon  is  wound  round 
it  at  intervals,  and  the  mouthpiece 
and  bowl  are  each  separated  from  the 
stem  by  a  thin  circle  of  copper.  The 
hookah-shaped  water  pipe  (Plate 
XLV  III.,  fig.  7)  is  a  form  copied 
probably  from  the  Arabs  or  from  the 
neighbouring  Gallas  on  the  Abyssinian 
frontier.  In  Plate  XLVIII.,  fig.  6,  the 
stem  is  thicker  and  there  is  no  metal 
covering,  but  the  moutlqjiece  is  encased 
by  a  piece  of  the  skin  of  the  Nile 
Bichir  (Polypterns) .  These  Burun 
pipes  differ  from  those  of  the  Shilluk 
(Plate  XLAHIL,  figs.  3  and  4),  which 
have  a  larger  and  rounder  bowl  with  the  characteristic  gourd  mouthpiece.  This  mouthpiece 
is  tilled  with  bast  or  fine  fibre,  and  after  the  pipe  has  been  smoked  for  a  time  (mostly  bj  the 
women),  the  bast,  which  has  become  saturated  with  tobacco  juice,  is  taken  out  and  is 
chewed  by  the  men.  The  double-bowled  pijje  (Plate  XLVIII.,  fig.  4)  is  a  somewhat  rare 
form.  On  the  same  Plate,  figs.  8  and  9  are  snuff  boxes  made  from  the  fruit  of  the  Oncoba, 


F:$.  200, — Xative  Method  of  Cuppiuft 
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Uinka 
method  of 
Cupping 


and  figs.  1  and  2  are  cakes  of  tobacco  specially  prepared  by  the  natives  for  smoking  in  these 
clay-bowled  pipes.  The  most  interesting  of  the  Shilluk  objects  are  (Plate  XLVII.,  figs.  4 
and  5)  the  head-dress  and  collar  of  felted  hair,  and  (fig.  11)  the  circular  head  ornament  which 
is  shown  in  position  in  Figs.  198  and  199.  The  Dinka  method  of  cupping  is  shown  in 
Fig.  200,  and  is  thus  described  by  a  witness  of  the  operation  :  “  The  skin  was  wetted  and  the 
ends  of  five  cowhorns  with  holes  bored  in  their  ends  were  applied.  The  doctor  then  sucked 
the  ends  and  plugged  the  holes  quickly  with  some  cotton  which  he  had  in  his  mouth. 
Then,  after  a  short  while,  when  the  pores  had  been  opened,  the  horns  were  removed 
and  incisions  made  with  a  small  knife.  The  horns  were  then  stuck  on  and  sucked  as  before. 
After  a  little  they  were  taken  off  and  found  to  contain  a  lot  of  thick  Idood  that  had  been 
drawn  from  the  skin.  The  last  operation  was  to  rub  the  incisions  with  butter.”'  The  use 
of  the  horn  for  this  puiqjose  is  widely  spread  in  Africa,  and  it  is  interesting  to  note  that 
it  has  been  applied  in  the  same  way  in  Scotland.  A  sjiecimen  identical  with  that  just 
referred  to,  but  coming  from  Shetland,  is  in  the  collection  of  the  Royal  Scottish  Museum. 

The  objects  in  the  collection  are  illustrated  and  described  separately  on 
Plates  XLIV.-XLVIII. 


C  il  Wrston 


Fig.  201.— View  of  Bor 


“  From  the  Niger  to  the  Nile,”  Boyd  Alexander,  43. 


PLATE  XLVI 


PLATE  XLVll  Inches 
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PLATE  XLVni 


C.  M.  Wkntos 


Fig.  202. —Fort  Wau.  Bahr-El-Ghazal  Province 


Fig.  203.— Native  Huts  in  Wau 
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WILLIA^r  BEAM,  M.A.,  :\r.D.,  F.I.C.,  F.G.S. 


Tlie  fullowmg  is  a  summary  of  the  analyses  and  examinations  made  since  tlie  issue 
of  tlie  Second  Report  of  these  Lalioratories,  in  1906,  up  to  and  including  the  montli  oi' 
May,  1908. 


River  waters.. 

no 

Well  waters  .  . 

09 

(tUIUS  .  . 

•2i;-'. 

Soils,  clays,  etc. 

61 

Limestones  and  limes 

do 

Other  minerals  and  ores 

52 

Fertilizers 

6 

C-rains 

69 

Oil-hearing  seeds,  etc. 

19 

Oils  and  fats  .  . 

7 

Liquors  and  beverages 

21 

Sugar-cane  and  beet . . 

2 

Milks . 

22 

Preserved  milks 

9 

( )ther  food  materials .  . 

16 

Plants 

Toxicological  and  medico-legal 
examinations 

Pharmaceutical  preparations 

Petroleum 

Indigo 

Urines 

Colouring  matters 
Soup  . . 

Lime  juice 
Wood  jireservative 
Boiler  scale  . . 

Salt  .  . 

Coal 

Bleaching  powder 
Miscellaneous 


'I’otal,  7SH 


2'2 

0 

2 

?, 

7 

4 

1 

1 

1 

1 

0 

■) 

■> 

Pi 


z 


List  of 
examinations 


REPOKT  OF  CHEMICAL  LABORATORY 


Special 
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A  very  large  shai'o  of  the  analytical  work  has  been  carried  out  hy  the  assistant  chemist, 
i\lr.  (foodson. 

Owing  to  the  greatly  increased  volume  of  routine  work,  the  opportunities  for  pure 
research  have  not  been  many ;  but  the  examinations  of  the  Nile  waters,  and  the  verv  great 
number  of  examinations  of  gum,  were  all  in  this  direction.  We  were  very  fortunate  this 
year  in  being  able  to  secure  the  services  of  IMr.  E.  S.  Edie,  E.Sc.,  Carnegie  Research  Fellow, 
who  was  detailed  by  the  Committee  of  the  Carnegie  Trust  to  carry  out  researches  in  Sudan 
gum.  i\[r.  Edie’s  work,  as  well  as  our  own,  was  very  much  hampered  by  the  failure, 
through  a  misuuderstauding,  of  the  Woods  and  Forests  Department  to  supj)ly  the  essential 
samples  of  gum,  and,  further,  by  the  fire  which  destroyed  the  bacteriological  laboratory  in 
which  he  was  carrying  out  his  experiments  on  the  bacterial  pioductiou  of  gum.  Xotwith- 
stauding  these  misfortunes,  i\Ir.  Edie  has  been  able  to  offer  a  very  siihstantial  contnhutiou  to 
our  knowledge  of  the  chemistry  of  gums,  as  will  he  seen  by  reference  to  his  Report,  which  is 
attacheil  to  this. 


Chemical  Comtosition  of  Xile  Waters 

In  the  Second  Report  of  these  Laboratories  the  results  of  periodical  examinations  of 
the  waters  of  the  Blue  Nile  and  White  Nile  were  given  for  a  period  of  a  year  ending 
November,  1905.  The  examinations  continued  up  to  the  month  of  INIay,  1907,  were  more 
complete  both  as  to  the  determinations  of  amount  of  suspended  material  and  of  the 
quantity  and  nature  of  the  dissolved  matter.  These  results,  along  with  those  obtained 
for  the  previous  year,  are  tabulated  on  the  following  pages.  The  figures  representing 
solid  matter  in  suspension  are  usually  the  average  of  several  (in  the  flood  season,  weekly) 
examinations.  The  others  represent  determinations  on  a  single  sample  collected  about  the 
middle  of  each  month. 

As  before,  the  samp)les  from  the  Blue  Nile  were  taken  opposite  the  far  end  of  Burre, 
about  a  mile  bejmnd  the  built-up  portion  of  Khartoum.  Those  of  the  White  Nile  water  were 
collected  from  a  point  about  two  miles  above  its  junction  with  the  Blue  Nile. 

The  proportion  of  CO,,  recorded  represents  simply  the  measure  of  the  alkalinity 
determined  by  direct  titration  with  acid. 
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*  Tho  proportions  of  K20audNa.,0  to  which  these  are  cciuivalent  have  been  erroneously  stated  at  about  twice  their  value  in  a  recent  publication  ot  the  Survey  Department 
of  Egypt,  “The  Chemistry  of  the  Biver  Nile."  The  analytical  data  w'ere  furnished  that  Department  in  advance  of  the  present  publication. 

'  ■  Contained  Blue  Nile  water.  Sec  piuje  .391. 
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WHITE  NILE,  1907 


Januarj* 

F  ebruary 

March 

April 

May 

Solids  in  suspension 

8G-20 

70-10 

58- GO 

52-0() 

77-60 

Solids  in  solution 

127-00 

1,52-70 

163-00 

183-05 

168-80 

“  Free  ”  ammouiji 

...(NHJ 

0-019 

O-OOo 

O-OUG 

0-(K)o 

O-OOG 

“  Albuminoid  ”  ammonia 

...(NH„) 

0-446 

0-271 

0-349 

0-312 

0-425 

O.vygen  consumed  in  10  min.  at 

100"  c 

G-,ol 

5*04 

.5-23 

.5-41 

4-89 

Nitrates  ... 

...  (N) 

0-029 

O-OGG 

0-024 

0-030 

0-04G 

Nitrites .  . 

...  (N) 

none 

none 

none 

none 

none 

Chlorides 

...  (Cl) 

4-G7 

G-61 

7-78 

9-G7 

11-47 

Sulphates 

...  (SO,) 

none 

none 

none 

trace 

none 

Carbonates 

...  (CO,) 

.58-23 

72- 70 

,84-Gl 

94-16 

84-80 

Calcium . 

...  (Ca) 

12-12 

15-32 

14-90 

14-92 

7-98 

JIagucsium  ...  . 

...  (Mg) 

7-35 

8-57 

12-32 

12-19 

10- G7 

Potassium  . .  . 

...  (K) 

6-70» 

9-15* 

12-03® 

- 

17-47* 

Sodium  ... 

...  (Na)|  19- -27“ 

27-33* 

29- G3® 

1 

28-37* 

Silica  .  . 

...(SiO.,; 

28-00 

10-40 

12-40 

— 

7-30 

BLUE  NILE,  1907 


J  anuary 

February 

March 

April 

May 

Solids  in  suspension  . 

2-40 

4-75 

4-00 

11-00 

4-80 

Solids  in  solution  . 

120-00 

136-85 

128-80 

1.30-55 

153-60 

•  ‘  Free  ”  ammonia  . 

.(NH,) 

0-010 

0-006 

0.008 

0-006 

O-OO-l 

“  Albuminoid  ”  ammonia 

.(NHJ 

0-(l,5G 

0-115 

0-222 

O-220 

0-150 

O.vygen  consumed  in  10  min.  at  100  ' 

C 

1-98 

2-11 

2-16 

2-66 

2-40 

Nitrates  ...  . 

-  (N) 

0-049 

0-018 

0-031 

0-034 

0-023 

Nitrites . 

■  (N) 

none 

none 

none 

none 

none 

Chlorides  . 

.  (Cl) 

1-95 

2-14 

2-14 

3-34 

3-82 

Sulphates 

■  (80,) 

7-73 

7-o7 

5-97 

G.23 

3-92 

Carbonates 

-  (CO,) 

,50-28 

.■)7**26 

61 -.38 

aU-  24 

68-28 

Calcium  ...  ...  . 

-  (O-'O 

17-88 

22-36 

23-60 

24-13 

23-. 56 

Magnesium 

-  (Mg) 

7- 26 

6-99 

8-83 

8-20 

11-81 

Potas.sium  . 

-  (K) 

1-43* 

1-40* 

1-29* 

— 

1-64* 

Sodium . 

-  (Na) 

6-02* 

8-85* 

8-20* 

— 

15-7* 

Silica  . 

.(SiO.,) 

10-80 

10.40 

13-60 

— 

10-40 

®  The  proportions  of  K.,0  and  Na^O  to  which  these  are  equivalent  have  been  erroneously  stated  at  about  twice 
their  value  in  a  recent  publication  of  the  Survey  Department  of  Egypt,  ’‘The  Chemistry  of  the  lliver  Nile.” 
The  analytical  data  were  furnished  that  Department  in  advance  of  the  pre.seut  publication. 
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Solid  iiKitter  ill  siispfiisioii.  The  following  are  the  tigures,  in  detail,  obtained  for 
the  year  1906. 


BLUE  NILE  ' 

WHITE  NILE 

Parts  per 

million 

January  15tli 

7-9 

Gl-5 

February  “iGth 

11-6  1 

oo*  7 

Mardi  'ilst . 

f).'J  ; 

4<J-8 

April  1st 

6-2 

IG-.'i 

„  l.ith 

9-4 

.11-6 

May  1st  --  -  . 

11.3 

oU-l 

,,  1.1th 

47-3 

-18-1 

„  i4th  . 

27.6 

— 

rhuie  *2iid 

30- U 

lO.S-0 

,.  16th  . 

160-0 

70-0 

„  ’ISi'd 

370-0 

72-0 

„  :30th  . 

5*22- U 

74*7 

.July  14th  . 

1216-0 

52-4 

„  21st  . 

794-0 

4,1-7 

„  28th  . 

1002-0 

42*2 

August  4th  ... 

3294-4 

234-6 

„  19th  . 

164.8-0 

82-2 

„  2.1th . 

949-6 

185-0 

September  1st 

1364-0 

109-2 

„  8t.h  . 

740-6 

97-6 

. 

744-0 

o'J-0 

,,  22ud  . 

416-0 

46-7 

:i'Jth  . 

,113-0 

33-4 

Oetoljer  Gth 

439-0 

22-6 

„  13th  . 

296-8 

32-4 

,,  2Uth  . 

209-6 

— 

„  ■■^7th  . 

173-0 

— 

November  10th 

1.11-6 

— 

24th 

66-1 

60-2 

December  8th 

26-8 

— 

„  23rd  . 

17-2 

;  48-2 
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It  was  evident  that  the  cause  of  the  high  figure  for  suspended  matter  in  the  White  inHuxofUiue 
Nile  on  August  4th  was  influx  of  water  from  the  Blue  Nile,  the  current  of  which  was 
exceptionally  high  on  that  day.  An  attempt  was  made  to  take  the  sample  from  a  point 
sufficiently  far  up  the  river  to  avoid  error  from  this  cause ;  hut  the  proportion  of  sulphates 
and  of  potassium  found  shows  that  there  was  still  a  large  proportion  of  Blue  Nile  water 
present.  Omitting,  in  the  calculation,  the  figure  obtained  on  this  date,  the  monthly 
averages  become  as  follows  : — 


BLUE  NILE 

Parts  pe 

WHITE  NILE 

r  million 

January  ... 

7-'J 

Gl-5 

February  ... 

11-G 

55-  7 

March 

5-9 

49-8 

. 

7-8 

49-0 

May  . 

28-7 

49-1 

•luue  . 

*270*  5 

81-2 

July 

1004-0 

4G-7 

-Angvist  ...  . 

1904- 0 

133-G 

September  . 

755*5 

G9-2 

October  ...  . 

279- G 

•27-r, 

November 

108-8 

CO- 2 

December ... 

22-0 

48-2 

The  above  results  confirm  the  observations  made  in  the  Second  Eeport  as  to  the  Suspended 
suspended  matter  carried  hv  the  White  Nile — viz.,  that  this  is  found  in  appreciable  amount 

,  .  ,  .  I  1  •  •  White  Nile 

during  the  entire  year,  and  that  the  water  is  never  quite  clear.  As  before,  the  lowest  water 

proportion  was  found  in  the  latter  part  of  September  and  the  first  half  of  October.  This  is 

obviously  accounted  for  by  the  fact  that  during  the  period  of  flood  of  the  Blue  Nile  the  flow 

of  the  White  Nile  is  impeded  to  such  an  extent  that,  south  of  Khartoum,  the  river  is 

converted  into  an  immense  lake.  As  the  result  of  this  slowing- up  of  the  current,  the 

heavier  particles  settle  and  there  is  left  in  suspension  only  the  finest  clay-like  material. 

The  cause  of  the  different  behaviours  of  the  two  Nile  waters,  and  of  their  different 
appearance,  has  already  been  discussed  (Second  Eeport,  page  210).  It  was  shown  that  the  Conditions 
Blue  Nile  was  able,  at  certain  seasons,  to  free  itself  of  suspended  matter,  by  reason  of  its  intiuencing 
higher  content  of  calcium  and  magnesium  salts  and  low  proportion  of  alkali  carbonates ;  suspended*^ 
and  that  the  White  Nile,  on  the  contrary,  remained  “white”  or  turbid  at  all  seasons  as  matter  in  the 
the  result,  on  the  one  hand,  of  the  presence  of  less  calcium  and  magnesium  salts,  and,  on  the 
other,  of  a  comparatively  high  proportion  of  alkali  carbonates  derived  from  the  decom-  White  Niles 
position  of  the  vegetable  matter  of  the  marshy  regions.  Even  if  allowed  to  stand, 
undisturbed,  for  a  long  time.  White  Nile  water  usually  remains  opalescent. 

The  above  condition  of  affairs  is  true  only  of  the  White  Nile,  a  considerable  distance 
north  of  the  Sudd  region.  But  few  samples  from  the  south  side  of  the  Sudd  region  have 
been  available,  but  it  appears  that  the  composition  of  the  water  above  this  point  is 
appreciably  different  in  several  particulars  from  that  of  the  Sudd  region  and  below.  Thus, 
in  the  series  of  analyses  formerly  reported,  the  sum  of  the  potassium  and  sodium  in  the 
water  collected  at  Bor  was  37’5  parts  per  million.  By  the  time  the  water  had  reached 


lUOl’OKT  OF  COIKMICAL  LAliOliATOUY 


Exaniinalion 
of  White  Nile 
water  from 
various  points 


Cause  of 
clarification 


Ilillet  Nuer,  which  is  at  about  the  centre  of  the  marshy  district,  these  two  amounted  to 
53  parts  per  million  {xee  table  of  analyses  on  paije  393).  Notwithstanding  this  high  proportion 
of  alkali  (both  exist  as  carbonates  or  bicarbonates),  the  tendency  of  which  is  to  keep  the  clay 
and  other  finely  divided  matter  in  suspension,  the  water,  at  least  on  all  the  occasions  on 
which  observations  have  so  far  been  made,  is  more  or  less  clear,  with  floating  particles. 
This  effect  is  obviously  due  to  the  very  large  amount  of  organic  matter,  which  has  a 
flocculating  effect  on  the  suspended  matter  similar  to  that  of  calcium  and  magnesium 
compounds.  (Net',  below,  the  note  on  the  clarifying  effect  of  iron  in  this  connection,)  It  is 
interesting  to  note  that  as  the  river  flows  north,  although  the  slope  is  slight  and  the  stream 
therefore  sluggish,  the  water  gradually  becomes  more  turbid.  This  effect  is  evidently  due 
to  tile  reassertion  of  the  influence  of  the  alkali  carbonates  ;  clay  formed  by  the  gradual 
decomposition  of  the  material  of  the  river  bed  and  other  finely  divided  matter  are  taken  up, 
and  the  river  again  becomes  “  white.” 

-\t  the  end  of  .Vugust,  190b,  which  was  the  termination  of  the  rainy  season, 
^Ir.  Goodson,  on  his  return  from  Gondokoro,  collected  samples  of  the  White  Nile  water 
at  a  number  of  points,  and  made  observations  on  the  appearance  and  behaviour  of  the 
water  at  the  time.  His  notes  were  as  follows  :  — 

Gondokoro. — The  water  at  this  point  contained  considerable  suspended  matter  of  a 
reddish  colour  similar  to  that  of  the  Illue  Nile  in  flood,  but  much  less  in 
quantity.  When  this  material  had  subsided  the  water  remained  opalescent 
from  the  presence  of  clay. 

Bor. — Practically  clear. 

Shauibe. — Whiter  was  practically  clear  when  taken  from  the  river,  but  soon  turned 
yellow  and  a  small  amount  of  sediment  was  deposited. 

Lake  No. — Colourless  and  practically  clear.  A  small  amount  of  suspended  matter  was 
noted.  This  quickly  settled  and  turned  brown. 

Ivodok. — Similar  to  the  water  at  Lake  No,  but  was  more  yellowish  and  contained  more 
suspended  matter. 

El  Dueim. — Only  slightly  yellowish  in  colour.  Clear,  with  a  very  few  particles  in 
suspension.  These  turned  brown  and  settled  quickly. 

Geteina. — No  longer  clear.  The  water  was  distinctly  opalescent  from  the  presence  of 
suspended  clay,  and  had  the  usual  appearance  which  characterises  the 
W’hite  Nile  water  near  Khartoum. 

It  is  interesting  to  note  that  the  clay  was  taken  up  when  tlie  river  was  moving  so 
slowly  that  no  appreciable  current  could  be  detected.  At  this  season  the  Whiite  Nile  is 
held  up  by  the  waters  of  the  Blue  Nile  to  such  an  extent  that  the  river  above  Khartoum, 
and  up  and  beyond  El  Dueim,  has,  as  has  already  been  noted,  more  the  character  of  a  lake 
than  of  a  stream.  The  effect  of  the  sodium  and  potassium  carbonates  in  bringing  into 
suspension  the  tine  particles  of  clay,  etc.,  is  thus  all  the  more  clearly  apparent. 

The  fact  was  noted  that  the  water  at  Shambe  was  colourless  when  taken  from  the 
river,  but  that  it  became  turbid  and  deijosited  a  yellow  sediment  when  exposed  to  the  air. 
This  is  obviously  due  to  the  presence  of  a  soluble  salt  or  salts  of  iron,  the  existence  of 
which  in  the  ferrous  condition  was  made  possible  by  reason  of  the  presence  of  the  large 
amount  of  dissolved  organic  matter  and  consequent  lack  of  oxygen.  On  exposure  to  air 
this  iron  becomes  oxidised  and  deposited  as  ferric  hydroxide,  probably  more  or  less 
combined  with  organic  matter.  There  aj^pears  to  be  no  doubt  that  the  precipitation  of 
this  iron  aids  very  materially  in  the  clarification  of  the  water  which  takes  place  between 
the  Sudd  region  and  Geteina. 
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Several  samples  of  the  water  were  collected  at  the  time  the  above  observations  were 
made,  with  results  as  follows : — 


ANALYSES  OF  WATER  FROJI  WHITE  NILE  IN  SUDD  REGION 
Pa  UTS  PER  AIilwon 


Number  ... 

517 

518 

519 

520 

Date  of  Collection 

.•\ugust  29th,  1906 

August  30th,  1906  | 

Sept.  2nd.  1906 

Sept.  3rd,  1906 

Solids  iu  suspeusiou. . . 

134-0 

4-20 

5-32 

12-78 

Solids  in  solution  . 

111-9 

153-G 

149-2 

134-8 

Oxygen  consumed  ... 

7- .04 

8-27 

G-G5 

8-21 

“  Free  ”  ammonia 

trace 

n.d. 

n.d. 

u.d. 

“  Albuminoid  ”  amniouia  ... 

-384 

u.d. 

u.d. 

n.d. 

Nitrates  . 

...  (N) 

-077 

n.d. 

u.d. 

n.d. 

Chlorides 

...  (Cl) 

(i-O.o 

8-13 

4-91 

7-37 

Sulphates  . 

...  (SOJ 

2-79 

none 

none 

none 

Carbonates 

...  (CO,) 

51-22 

71 -.50 

GO- 12 

53- IG 

Calcium 

...  (Ca) 

.8-34 

12-32 

1.5-10 

11-12 

Magnesium  ... 

...  (.Mg) 

8-92 

8-14 

7*  35 

10-59 

Sodium  . 

...  (Na) 

2U-GS 

24-27 

20-34 

18-00 

Potassium 

..  (K) 

3-75 

7-65 

3-75 

5-85 

Silica  ... 

...(SiO,) 

24-80 

28-40 

32-80 

20-00 

As  the  above  samples  were  collected  at  the  end  of  the  rainy  season,  the  water  contained 
less  matter  in  solution  than  is  usually  found.  The  following  analyses  of  samples  collected 
by  Mr.  Walsh,  of  the  Sudan  Irrigation  Department,  at  a  later  season  of  the  previous  year 
(December,  1905),  show  a  higher  proportion  of  dissolved  solids.  The  water  was  not  seen 
until  its  arrival  in  Khartoum,  so  that  the  observations  as  to  the  appearance  and  behaviour 
of  the  water  could  not  be  made  so  satisfactorily  as  in  the  case  of  those  recorded  above. 


While  Nile 
water  from  the 
Sudd  region 
collected 
during  August 
and  September 


ANALYSES  OF  WATER  FROM  WHITE  NILE  IN  SUDD  REGION 
Collected  in  December 


Number... 

.307 

308 

309 

31U 

311 

312 

Point  of  collcctiou 

Bor 

Between 

Hillct 

Down 

Between 

Kodok 

Keuissa 

Nucr 

stream  of 

Taufikia 

and  Ghabe 

Lake  No 

and 

Shambe 

month  of 

Sobat  River 

Condition  of  water 

vvhcu  sam- 

Slightly 

Clear. 

Clear. 

clear. 

Clear. 

Clear. 

i)lo  arrived  at  Khartoum 

opalescent. 

Brownish, 

Darker 

Darker 

Lighter  in 

Lighter  in 

F.'iiutly 

Slight 

than 

than  309. 

colour  than 

colour  than 

coloured. 

sediment 

No.  308. 

Dark  brown 

No.  311). 

No.  311. 

Slight 

Dark  brown 

sedimeut 

Slight 

Slight 

sodimciit 

sediment 

sediment 

sedimeut 

Oxygen  absorbed  iu 

10  miuutes 

at  100“  C. 

4-40 

4-64 

o-o*2 

G-08 

5-  3G 

5- 50 

Chlorides 

...  (Cl) 

7-74 

7-18 

7-. 50 

8-88 

3-59 

5-48 

Sulphates 

...  (SOJ 

1-12 

none 

none 

none 

none 

none 

Carbonates 

...  (COJ 

.58-. 5G 

.59-93 

G7-4G 

74- 9G 

.55-41 

49-47 

Calcium... 

...  (Cii) 

9-74 

9-74 

9-34 

10- .53 

9.74 

10-18 

^fagnesium 

...  (Mg) 

4-41 

4-54 

3-Gl 

4- *28 

3.49 

3-85 

Sodium  ... 

...  (Na) 

24-32 

25-83 

35.59 

30-29 

12-70 

23-45 

Pot«assium 

...  (K) 

1.3-21 

15-30 

17- .39 

17-5G 

7-48 

11-21 

White  Nile 
water  from  the 
Sudd  region 
collected  in 
December 
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SuspendtMl 
matter  in  Ithie 
Nile  water 


No  sulphates 
in  White  Nile 
water 


As  in  1005,  the  Blue  Nile  was  found  practically  clear  during  tlie  months  of  January, 
February,  March  and  A})ril.  As  noted  in  the  Second  Eeport,  tlie  suspended  matter  found 
during  these  months  is  probably  largely  due  to  material  blown  into  the  river  by  the  high 
winds  which  are  so  frequent  during  this  season.  During  the  Hood  season  a  much  more 
complete  series  of  determinations  of  the  sus^jended  matter  was  made  than  was  done  for  the 
previous  year.  The  highest  monthly  average  was  for  August  (1964  parts  per  million),  and 
largest  quantity  found  was  on  August  4th,  when  the  figure  rose  to  3294  })art8  per  million. 

Al)se)ice  of  sulphates  from  White  X  He  water. — No  sulphates  were  found  in  the  water  of 
tlie  White  Nile  during  1906,  except  in  the  single  case  of  the  sample  collected  on  August  4th, 
which  evidently  contained  a  considerable  proportion  of  water  of  the  Blue  Nile,  which, 
during  its  greatest  height,  flowed  up  the  White  Nile  for  some  distance.  The  cause  of  the 
absence  of  sulphates  from  White  Nile  water  is  discussed  in  the  Second  Eeport  of  these 
Laboratories,  page  211. 

Tuibutakies  iif  the  White  Nile 


Ihxaminaiion 
of  water  from 
the  tributaries 
of  the  White 
Nile 


A  few  isolated  analyses  were  made  of  water  from  the  Nile  tributaries.  The  following 
two  satnples  from  the  Pibor'  and  the  Baro'  Rivers  were  collected  by  the  Irrigation 
Department  in  January,  1906.  That  from  the  Baro  River  was  taken  near  the  junction 
(just  upstream  I  of  the  I’ibor.  The  figures  express  parts  per  million. 


PI  BOB  B. 

BARO  B. 

Solids  in  solution 

IIG-O.S 

84-00 

Oxygen  consumed  jit  KM)' 

C.  ill  10  min.  (0)| 

4- -ill 

i-00 

Chlorides  . 

.  (tu) 

1-89 

1-70 

Sulpluites 

. (SO.) 

uouo 

•2-81 

Carbonates 

. (C03) 

.37- 1.-) 

2G-  Cl!) 

Calcium 

.  (Ch) 

1.3-91 

9-14 

Magnesium 

. (Mg). 

9-43 

(i-9-7 

Sodium... 

.  (Na) 

11-34 

•2-87 

Potassium 

.  (K)! 

4-17 

1-.80 

We  are  indebted  to  the  Director  of  Steamers  and  Boats  for  the  following  interesting 
samples  which  were  collected,  in  the  heart  of  the  Bahr-El-(lhazal  region,  from  the  Namtilla 
and  Bushari  Rivers,  which  join  to  form  the  Jur.  These  waters  were  of  very  unusual 
composition,  the  result  of  peculiar  and  exceptional  conditions.  Complete  analyses  could 
not  bo  made,  and  the  results  are  only  aiiproxiniate,  as  there  was  not  sufficient  of  the  water 
available  tor  the  purpose. 


NAMTILLA 

BUSHAKI 

Keactiou 

slightly  alkaline 

acid 

Total  solids  on  evap.  tt)  drvuess 

97-00 

112-00 

N  itrates  . 

...  (N) 

0-19 

0-15 

Chlorides 

...  (Cl) 

none 

none 

Sulphates 

-  («oj 

none 

none 

Carbonates  ... 

-  (CO,,) 

9-^2-5 

none 

Calcium 

...  (C.-i) 

3-38 

5-00 

Magnesium  ... 

...  (Mg) 

3-41 

3-85 

Sodium 

...  (Na) 

2- -29 

•2-3G 

Pot.issiiiin  ..  . 

...  (K) 

0-98 

2-58 

Silica.. 

...(SiO.J 

52-80 

04-80 

These  empty  into  the  Sobat  Kiver. 
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These  waters  Ijoth  contained  iron  and  alumina  in  considerable  quantity,  but,  as  noted 
above,  the  samples  were  too  small  to  determine  their  amount  with  accuracy. 


A’I'daua  Uivei:  \Vatp;u 

The  Athara,  like  the  Illue  Nile,  is  a  torrential  river  fed  by  the  rains  of  Abyssinia,  and 
the  deposit  from  its  muddy  waters  have  played  a  very  considerable  part  in  the  formation 
of  Egypt.  The  river  flows  only  for  about  three  months  and  is  dry  for  the  remainder  of  the 
year,  except  for  many  pools,  which  are  often  deep. 

During  the  flood  season  of  1907,  examinations,  especially  with  a  view'  to  determine  the 
amount  of  suspended  matter,  were  made  at  intervals  of  about  a  week.  The  results  will 
be  found  in  the  following  table. 

The  samples  in  each  case  w'ere  the  average  of  six  different  collections  taken  at  points 
roughly  equidistant,  across  the  river,  as  it  flowed  beneath  the  Athara  bridge.  The  figures 
express  parts  per  million  : — 


RESULTS  OF  EXAMINATION  OP  THE  WATER  OP  ATHARA  RIVER 
Flood  Season  op  1907 


Date  of  collection 

Solid  matter 
in  suspension 

Carbonates 

(COA 

Chlorides 

(Cl) 

•June  'iTth . 

4 

not  det. 

not  det. 

July  4th . 

10 

72-52 

4-34 

„  14tli  . 

1404 

74-04 

‘2-23 

„  18th  . 

1023 

00-43 

3-51 

„  ‘25th  . 

3570 

70-90 

'2-6d 

Aiig.  ‘iud  . 

2-214 

07-71 

1-91 

..  12th  . 

•2040 

71-82 

•2-55 

I'^th  . 

3090 

74-35 

2-87 

„  -i-Jud  . 

2840 

73-72 

4-34 

„  30th  . 

. 1 

952 

70- ‘24 

3-19 

Sept.  Gth  . 

1314 

71-19 

3-82 

„  l‘2th  . 

1135 

70- ‘24 

1-91 

„  19th  . 

714 

05-81 

4-34 

„  30th  . 

108 

77-83 

1-91 

Oct.  3rd  . 

170 

79-10 

2-55 

„  loth  . 

30 

8-3-02 

‘2-87 

Sulphates  were 

present  only  in  very  minute  quantity,  amounting  usually  to  less  than 

one  part  per  million. 

The  following  table  gives  the  monthly  averages  of 

suspended  matter,  as  w'ell 

as  those  of 

the  Blue  Nile,  determined  in  190G.  It  will  be  seen  that  during 

the  height  of  the  flood  the 

proportion  of  solid  matter  carried  was  even  greater  than  in  the  case  of  the  Blue  Nile. 

ATBABA,  1907 

BLUE  NILE,  1900 

June . 

.  4 

270 

July . 

.  1070 

1004 

August 

.  ‘2‘2‘28 

1904 

September  ... 

.  832 

755 

October  . 

.  103 

280 

Kxaminalion 
of  the  water 
of  the  Athara 
River 


Large  ciuaiuily 
of  suspended 
matter  during 
flood 


Comparison  of 
Athara  and 
Blue  Nile 
waters 
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Analyses  of 

Khartoum 

milk 


(ioats'  milk 
and  cows’  milk 
compared 


Adulteration 
of  milk 


L  A  1 !  ()  K  A  T  ()  H  Y  X  ( )  T  H  S 


JliLK  SUI’PLY  OF  KhAUTOUM 

In  the  Second  Rejjort  of  these  Laboratories  a  note  was  made  on  the  composition  of  the 
milk  of  cows  of  tlie  Khartoum  district,  and  also  of  that  of  goats.  Attention  was  called  to 
the  fact  that  while  in  other  countries  the  milk  of  goats  was  usually  richer  than  that  from 
cows,  the  same  condition  did  not  apparently  hold  for  the  Sudan.  The  few  samples  of  cows’ 
milk  which  it  was  possible  to  obtain  ipi  to  that  time  were  quite  as  rich  as  that  from  goats. 

The  average  composition  of  the  milk  of  goats  examined  and  reported  upon  was  : 

'I’otal  solids  Fat  Solids  uot  fat 

14-20  4-60  9-GO  per  cent. 

These  figures  are  the  average  of  four  samples  collected  in  October.  The  average  of 
three  samples  of  cows’  milk  collected  at  the  same  time  was ; 

Total  solids  Fat  Solids  not  fat 

14-84  -5-7-3  9-09 

which  indicated  an  appreciably  greater  richness  in  both  total  solids  and  fat. 

It  was  not  possible  to  obtain  authentic  samples  of  cows’  milk  for  all  the  months  in 
the  year,  but  the  following  samples  from  a  herd  on  the  government  farm,  collected  during  the 
months  of  February,  March  and  April,  afforded  results  not  materially  different  from  those 
of  the  previous  October.  There  is  no  indication,  either  in  these  figures  nor  in  the  exjjerience 
of  those  who  have  had  to  do  with  the  cows’  milk  of  the  Sudan,  that  there  is  any  appreciable 
seasonal  variation  in  the  composition  of  milk  such  as  obtains  in  other  countries. 

The  yield  of  milk  in  hot  countries  is  probably  always  less,  but  the  milk  is  more 
concentrated. 


Laboratory 

No. 

Date  of  Collection 

Total  Solidi' 

Fat 

Solids 
not  fat 

Sp.  (Jr. 
at  6o"  F. 

301 

Feb.  14tli  . 

14-UU 

5-10 

8-90 

1033-0 

394 

Jlareh  12tli 

14-3U 

5-lU 

9-20 

1032-0 

:m 

„  14th  . 

14-45 

4-90 

9-55 

1033-5 

390 

,,  17tli 

13- 8U 

4-80 

9-00 

1031-5 

397 

,,  19th  . 

15-411 

5-80 

9-00 

1033-1 

41)1 

„  24tli  . 

10-74 

0-75 

9-99 

1034-0 

404 

27th 

1,5-111 

o-GO 

D-oO 

1032-0 

4(l.i 

„  29th  . 

15-79 

0-40 

9-30 

1031-7 

4U7 

,.  31st  . 

14-18 

5-10 

9-08 

1031-4 

409 

April  2nd 

13-  85 

4-70 

9-15 

1031-9 

411 

„  4th  . 

15-90 

5-65 

9-35 

1032-2 

413 

„  8th  . 

14-80 

5-60 

9-20 

1031-7 

414 

,.  lull  . 

13-80 

4-70 

9-10 

1032-1 

41.7 

14th  . 

15-.50 

6-10 

9-40 

1032-4 

410 

17th  . 

13-85 

4-80 

'J-U5 

1031-7 

417 

,,  19th  . 

14-20 

5-20 

9-00 

1031-1 

418 

„  22ud  . 

15-,50 

6-00 

9-50 

1032-0 

4-21 1 

„  25th  . 

15-00 

5-80 

9-20 

10-31-0 

AVEltAGE 

14-72 

5-45 

9-27 

1032-1 

Adulteration  of  milk,  Ijy  addition  of  water,  is  still  extensively  practised ;  and  as  the 
water  which  may  be  used  is  anything  hut  above  suspicion  the  state  of  affairs  is  one  which 
calls  for  remedy.  The  greatest  danger  lies  in  the  want  of  cleanliness  on  the  part  of  those 
who  handle  the  milk,  a  matter  with  which  it  is  obviously  very  difficult  to  deal  in  a  native 
population  such  as  this. 
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Poisoxors  \Yell  Waters 


It  is  not  often  that  a  well  water,  even  though  highly  contaminated,  is  found  to  contain 
sufficient  of  any  single  mineral  constituent  to  render  it  harmful.  In  Kordofan  this 
appears  to  be  not  infrequently  the  case,  especially  towards  the  end  of  the  dry  season.  One 
of  these  wells,  near  Nahud,  was  found  to  he  distinctly  poisonous  to  animals  (the  water,  being 
known  to  be  bad,  was  only  used  for  animals  and  washing).  A  donkey,  having  drank  of  the 
water,  was  seized  with  severe  colic,  and  died  within  twelve  hours.  A  sheep  was  then  given 
some  of  the  water  and  died,  suffering  from  the  same  symptoms,  in  an  even  shorter  time.  A 
sample  of  the  water  was  then  sent  to  the  Tjaboratories  by  El  Ilimbashi  Anderson,  S.M.O., 
Kordofan  District,  with  the  histoi-y  detailed  above.  On  examination  the  explanation  of  the 
poisonous  character  of  the  water  was  found  to  be  an  exceedingly  high  proportion  of  nitrates. 
The  quantity  of  the  sample  sent  was  too  small  to  permit  of  complete  analysis,  but  the 
determinations  made  were  as  follows  : 

Total  solids  ...  ...  ...  ...  ...  7656-0  parts  per  million 

Nitrates  (NO..,)  ...  ...  ...  ...  4428-6 

Chlorides  (Cl)  ...  ...  ...  ...  ...  513-5 

Sulphates  (SO^)  ...  ...  ...  ...  1298-0 

Carbonates  (CO.;)  ...  ...  ...  ...  185-0 

Calcium  (Ca)  ...  ...  ...  ...  ...  814-9 

The  nitrates  are  equivalent  to  6-5  grammes  of  nitre 
to  the  gallon.  This  is  quite  sufficient  to  account  for  the  poisonous  effect  which  was 
observed. 

The  smallest  lethal  dose  of  potassium  nitrate  recorded  for  an  adult  man  is  two 
drachms.  This  would  be  contained  in  a  little  over  a  quart  of  the  water. 

The  water  of  another  well  in  Kordofan — that  near  Gebel  Schweih-  -which  in 
Novemher,  1907,  contained  a  proportion  of  nitrates  equivalent  to  172  parts  of  potassium 
nitrate  per  million,  was  found  in  the  following  May,  which  is  near  the  end  of  the  dry 
season,  to  contain  as  much  as  1204  parts  per  million,  a  proportion  which  is  probably  to  be 
regarded  as  distinctly  harmful. 

Limestones  and  Lime 


per  litre,  or  very  nearly  an  ounce 


Good  limestone  for  lime  making  is  still  lacking  in  many  parts  of  the  Sudan.  In  some 
localities  the  deposits  of  root-like  masses  and  nodules  are  emjrloyed  for  the  purpose,  hut 
sometimes  with  very  unsatisfactory  results.  The  attention  of  those  employed  in  building 
operations  should  be  called  to  the  fact  that,  as  a  rule,  such  lime  will  give  excellent  results 
provided  it  be  realised  that  it  is  not  pure  and  the  mixtures  made  with  it  are  adjusted 
accordingly  j  Ac.  that  they  will  not  permit  of  the  addition  of  the  usual  amount  of  sand 
or  Jumira  (powdered  burned  brick). 

On  the  average  these  limes  contain,  after  slaking,  about  50  per  cent,  of  true  slaked 
lime,  and  rarely  as  high  as  60  per  cent.  If,  therefore,  this  is  allowed  for  hy  a  lessened 
addition  of  sand  or  hotnra  very  good  results  Avill  be  secured. 

.\n  extensive  deposit  of  good  crystalline  limestone  has  been  found  at  fehereik,  not  far 
from  Berber  and  close  to  the  railway,  and  a  special  low  rate  of  transport  has  been  granted 
which  will  permit  of  its  carriage  to  near-by  points. 

.\n  analysis  of  a  sample  of  the  deposit  gave  results  as  follows : 

Calcium  carhonate  ... 

Magnesium  carhonate 
Ferrous  carbonate 
Insoluble  in  acid  (quartz  and  mica) 


90-02  per  cent. 
2-48 
1-70 
6-01 


Total 


Nitrates 
present  in 
poisonous 
quantities 
in  well  water 


Limestones 
and  lime 


Good 

crystalline 

deposit 


100-21 
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Lime  from 
coral  at  Port 
Sudan 


Deposits  of 
gypsum 


Analysis  of 
gypsum 


The  coral  formation  on  which  Port  Sudan  is  huilt  produced  a  fat  lime  of  good  quality. 
The  analysis  of  a  sample  furnished  by  .Mr.  0.  E,  Dupuis,  Inspector-General,  Sudan 
Irrigation  Service,  gave  results  as  follows  ; — 


Calcium  carbonate  ... 
Calcium  sulphate 
Jlagnesiuin  carbonate 
Ferric  oxide  and  alumina 
Silica  ... 

Water  (free  and  condiined) 


85-90  per  cent.  - 
5-67  ,, 

1-28 

MO 

1-48 

3-9C 


Tot,\l  ...  ...  99-.39 


Gypsum  Deposits.  Red  Se.\  Province 

At  the  present  time,  the  cost  of  plaster  of  Paris  is  so  high  in  the  Sudan  that  very 
little  is  used  in  building  construction.  The  discovery  of  a  deposit  of  gypsum  at  Gebel 
Tetawib,  about  one  hundred  miles  north  of  Port  Sudan,  to  which  attention  was  called  by 
Mr.  C.  Crossland,  Marine  Biologist,  is  therefore  of  interest.  The  deposit,  which  appears  to 
be  of  considerable  extent,  is  in  some  places  at  least  15  feet  thick,  and  the  outcrop  is  within 
a  few  hundred  yards  of  a  sheltered  harbour. 

Analyses  of  four  samples  of  the  rock  were  made,  with  results  as  follows  : — 


Upper 

portion 

Middle 

portion 

Lower 

portion 

Middle  of 

S.W.  end 

Insoluble  (silica,  etc.) 

0-89 

1-70 

0-C4 

0-72 

Ferric  oxide  and  alumina  ... 

n..3C 

0-48 

0-40 

n-40 

Calcium  carbonate  ... 

o-n:? 

1-88 

1--20 

n-.38 

Sodium  chloride 

— 

0-ir. 

0.08 

o-oo 

True  gypsum  (by  difference) 

...j  98.12 

or)-8o 

97-73 

98-44 

Gypsum  in  masses  of  small  crystals  is  also  found  in  quantity  a  few  miles  south  of  the 
above,  on  the  Rawaya  peninsula.  The  composition  of  a  single  sample  was  as  follows  ; — 


Insoluble  matter  (sand,  etc. ^ 

1-15  per  cent 

Ferric  oxide  and  alumina 

.  n-34 

Calcium  carbuiiate 

.  Im3 

Sodium  chloride  ... 

.  2- .7;') 

True  gy})snm  (hy  difference) 

.  94-43 

Either  of  the  above  deposits  would  furnish,  if  jiroperly  treated,  a  plaster  of  Paris  of 
good  (juality. 
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Water  from  Deer  Weees  at  Khartoum 

The  following  are  some  results  of  examinations  of  a  water  from  deep  wells  at  Burre, 
the  eastern  end  of  Khartoum.  These  wells  were  intended  to  be  used  as  a  source  of 
the  town  water-supply,  but,  as  will  be  seen,  the  water  in  its  present  untreated  state 
is  not  suitalile  for  the  purpose.  The  wells  in  question  were  sunk  to  a  depth  of  about 
75  metres  (one  of  them  to  100  metres),  but  were  only  tubed  to  a  depth  of  about  2‘2  metres. 

A  number  of  analyses  of  the  water  were  made,  but,  as  the  variations  were  slight, 
the  two  following  will  suffice  to  show  its  character. 

The  figures  are  in  parts  per  million. 


Date  of  collection 

J.au.  1st,  ’08 

Aljout  2  days 

Jan.  11th,  ’08 

Length  of  continuous  inimping  before  sample  was  taken 

About  n  days 

Total  solids  liy  evap.  to  dryness  .  . 

26.5-00 

261-00 

FreoTimmonia  (NH.,) 

O-.l.^ 

0-02 

“  Albuminoid  ”  ammonia  (NH„) . 

0-06 

0-0.58 

Oxygen  consumed  in  10  min.  at  100'^  C.  ... 

2- on 

2-00 

Nitrites  (N)  ...  . 

trace 

trace 

Nitrato.s  (N)  ...  ...  . 

0-10 

0-00 

Chlorides  (Cl)  ...  .  . 

1-44 

1-40 

Snlphiites  (SO4)  . 

2-00 

2.21 

C.arbouates  (CO  3)  .  . 

14.3-00 

140-60 

Manganese  (Mil) 

0-17 

0-12 

Iron  (Pc)  . 

1-.33 

1-22 

Calcium  (Ca) . 

04- 31 

04-80 

Magnesium  (Atg) 

17-C4 

18- .57 

Pota.ssium  (K)  .  ...  . 

.5-74 

.5-01 

Sodium  (Na)  ... 

7-88 

8-02 

In  all  cases  the  water  was  almost  quite  clear  when  it  emerged  from  the  pipe,  Init 
became  distinctly  opalescent  after  even  a  few’  minutes’  ex))0sure  to  the  air  and  ultimately 
deposited  a  small  amount  of  yellowish-red  jirecipitate. 

The  taste  of  the  water  was  faintly  chalybeate.  Its  temperature  was  fairly  constant 
at  about  29’  C. 

The  points  specially  to  be  noted  in  the  above  figures  are  the  high  jiroportion  of  free 
ammonia,  and  the  presence  of  nitrites  and  of  iron  and  manganese  in  considerable  (piantity. 


Deop  well 
water  in 
Khartoum 


Results  of 
analysis  of 
the  Burro 
wafer 
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Significance 
of  high 
ammonia  and 
nitrites 

Iron  and 

manganese 

present 

Growtii  of 
ci'cnothrix 


Necessity  for 
filtration 


The  fluorescein 
test 


Modification 
of  usual 
test 


From  the  high  temperature  alone  it  appears  evident  that  the  water  is,  at  least  in 
great  part,  not  the  snh-soil  water  of  the  district,  and  that  it,  at  some  time  in  its  history, 
was  lying  at  a  considerable  depth.  The  high  proportion  of  ammonia  and  the  presence  of 
nitrites  do  not  necessarily,  therefore,  point  to  recent  contamination.  The  existence, 
however,  of  iron  and  of  manganese,  tlie  sum  of  which  in  the  first  sample  amounted  to 
1-5  and  in  the  second  to  1-34  parts  per  million,  is  in  itself  sufficient  to  render  the  water 
unsnitahle  as  a  town  sujjply.  When  the  first  sample  of  the  water  was  tested  it  was 
predicted  that  orenothrix^  would  sooner  or  later  develop  in  the  pipes  carrying  it.  This 
prediction  was  verified  even  sooner  than  was  expected.  At  the  end  of  a  few  weeks  the 
iron  pipes  leading  from  the  pump,  and  a  thin  iron  plate  over  which  the  water  passed,  were 
found  plentifully  furred  by  the  growth,  its  early  appearance  being  probably  due  to  the 
comparatively  high  temperature  of  the  water. 

Cairo  is,  in  part,  supplied  by  a  water  similar  to  the  above  in  several  particulars ; 
notably  so  in  containing  iron  and  manganese,  the  sum  of  which  averages  about  1-12  parts 
per  million.  This  water  has  caused  great  dissatisfaction  in  use  and  a  Commission 
appointed  to  study  the  question  recommended  the  removal  of  the  iron  and  manganese  bj' 
aeration  or  chemical  addition,  followed  by  filtration.  A  similar  treatment  would  be 
necessary  in  the  case  of  the  Khartoum  water.  It  may  he  mentioned,  in  passing,  that  the 
bacterioscopic  examination  carried  out  by  Dr.  Balfour  disclosed  the  water  to  be  markedly 
contaminated,  typical  excretal  B.  c.oli  having  been  found  in  so  small  a  quantity’  as  0.02  c.c. 
Purification  of  this  water  must  therefore  be  carried  out,  in  any  case,  before  it  may  Ijo 
passed  as  potable. 

As  regards  the  presence  of  iron  and  manganese  it  may  be  noted  that  these  are  probably 
to  be  expected  in  well  waters  of  the  deep  or  artesian  class  in  Egypt  and  the  8udan. 
Besides  the  two  cases  just  mentioned,  iron  (and  probably  manganese)  is  jJresent  in  marked 
amount  in  the  flowing  wells  of  the  Kharga  oasis. - 


The  Detec'tiox  of  Well  Poltaitiox  nv  the  T"se  of  Fluokesoeix 


It  was  noted  above  that  the  water  of  the  deep  wells  intended  to  supply  Khartoum  was 
found  to  be  markedly  contaminated.  An  attempt  was  made  to  determine  the  source  of 
this  contamination.  An  abandoned  bore-hole  containing  inquire  sub-soil  water  and  open  to 
a  depth  of  about  22  metres,  which  was  suspected  to  be  the  cause  of  the  trouble,  was  treated 
with  a  large  amount  of  fluorescein  and  caustic  soda  and  the  water  from  the  deep  wells 
tested  from  time  to  time  for  a  week,  pumping  being  continuous  for  that  time.  No  trace  of 
fluorescein  could  be  found.  The  water  was  in  all  cases  evaporated  to  very  small  bulk 
(aliout  one  two-hundredth  of  the  original)  for  the  test.  It  was  found  that  the  concentrated 
water  was  so  highly  coloured  that  a  satisfactory  observation  could  not  readily  be  made. 
The  test  was  therefore  modified  as  follows.  From  one  to  two  litres  of  the  water  were 
evaporated  to  small  bulk,  a  few  drops  of  strong  caustic  soda  solution  added,  and  the 

*  f'rniofhrls',  an  atinatic  plant  which  grows  in  water  containing  iron  or  manganese,  causes  an  accumulation  in 
the  distributing  pipes  of  a  gelatinous,  iron-bearing  deposit,  which  seriously  impedes  and  may  even  entirely  stop 
'the  flow  of  water.  Water  affected  in  this  way,  besides  being  unsightly  from  the  presence  of  long  rusty  filaments 
dislodged  from  the  pipes,  is  unsuitable  for  laundry  use,  as  it  causes  the  linen  to  become  iron-stained  and  corroded. 

-  Bcadnell,  Flowing  wells  and  sub-surface  water  in  the  Kharga  Oasis,"  i ii'utiiutphicnl  Miujazinc^  Decade  V., 
Vol.  V.,  Nos.  5‘i4-n2.fi,  Fcluaiary-^Iarch,  19b.S. 
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evaporation  carried  to  dryness  over  the  water  hatli.  Five  to  ten  c.c.  of  strong  alcohol  were 
tlien  added,  the  dish  heated  on  the  hath  and  the  alcohol  brought  in  contact  witli  all  parts  of 
the  water-residue.  The  liquid  was  tlien  passed  through  a  small  filter.  The  extraction  with 
alcohol  was  repeated  several  times.  As  considerable  alcohol  is  lost  by  evaporation  the  total 
volume  of  the  several  extractions  did  not  exceed  10  c.c. 

So  applied,  the  test  was  found  to  be  much  more  delicate  and  satisfactory.  In  the 
absence  of  fluorescein,  the  alcohol  remained  perfectly  colourless,  and  the  addition  of  a 
minute  trace  of  fluorescein  to  the  original  water  was  sufficient  to  impart  a  distinct 
fluorescence  to  the  alcoholic  extract. 

S  A LT  F 1! ( )  M  L  U  «  W  .A  UK  C O  U  N T 1 1 Y 

The  following  is  an  analysis  of  a  sample  of  salt  collected  in  the  Ijugwarc  country  by 
K1  Bimbashi  Mackenzie,  S.M.O.  Khartoum  District. 

The  salt  is  said  to  be  extracted  from  the  ashes  of  a  burned  grass. 


Moisture  and  organic  matter  . 

7-58  per  cent. 

Mineral  matter  insoluble  in  water 

2-18 

Sodium  sulphate 

60-G0 

JIagnesium  sulphate  .  . 

0-41) 

Potassium  choloride 

1-27 

Undetermined 

1-24 

True  salt  (sodium  ehloride) 

21-73 

Chemical  (’omposition  of  some  Sudan  Crains 

The  results  of  a  number  of  analyses  of  Sudan  grains  are  given  in  the  following  tables. 
(See  pages  402-411.)  For  readier  reference  these  include  the  several  analyses  made 
and  reported  previously.  Dura,  in  its  numerous  varieties,  forms  the  principal  part  of 
this  series. 

Attention  is  especially  called  to  the  collection  of  this  grain  from  the  “  Gezira  ”  by 
Mr.  Davie,  of  the  Department  of  Agriculture  and  Lands,  and  the  very  useful  observations 
made  by  him  in  their  connection.  These  samples  are  marked  “  W.A.D.”  The  methods  of 
analysis  were,  briefly,  as  follows  :  — 

Moisture  was  determined  by  drying  in  an  air  oven  at  about  100^  C. 

Fat,  by  extraction  of  the  dried  sample  with  anhydrous  ether  in  the  Soxhlet  apparatus. 
Albuminoids,  by  calculation  from  the  total  nitrogen  determined  by  the  Kjeldahl-Gunning 
method,  the  factor  employed  being  fr25  or  (in  the  case  of  wheat)  5-68.  In  some  cases 
the  albuminoids  were  also  determined  by  precipitation  by  cupric  hj'droxide  (Stutzer’s 
method).  Usually  practically  all  the  nitrogen  in  these  grains  exists  as  albuminoids. 

N on-nitrogenous  extract  was  determined  by  difference,  the  figure  for  albuminoids  being  that 
calculated  from  the  total  nitrogen. 

Crude  fibre  was  determined  by  the  conventional  metliod,  which  consists  in  boiling  the 
ether-extracted  material  successively  with  1-25  per  cent.  sul))huric  acid  and  1'25  per¬ 
cent.  sodium  hydroxide  solutions.  The  digestions  were  performed  in  the  simplified 
apparatus  figured  and  described  in  the  Second  Eeport  of  these  Laboi’atories. 

Ash  was  determined  by  incineration  at  a  low  temperature  over  the  spirit  flame. 


Delicacy  of 
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Analysis  of 
sample  of  salt 


Sudan  grains 


Method  of 
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Notwithstanding  the  fact  that  many  varieties  of  dura  are  grown  in  the  Sudan,  a 
considerable  amount  has  been  imported  from  India  for  consumption  by  Indians  and  others 
along  the  Eed  Sea  Coast.  This  importation  appears  to  be  more  or  less  steadily  decreasing, 
and  will  doubtless  before  long  cease  altogether,  native-grown  grain  taking  its  place.  Tlie 
following  analyses  of  two  samples  of  Indian  dura,  and  of  several  Sudan  duras  approaching 
them  in  appearance  and  quality,  are  of  interest  in  tliis  connection. 


Analyses  of 
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Comparison  of 
Indian  duras 
with  certain 
Sudan  duras. 
.Analyses  of 
pigeon  pea 
and  chick  pea 


It  will  be  seen  that  all  the  grains  are  of  the  light  yellow,  wax-like  variety,  and  that  they 
contain  projjortions  of  oil  a])precial)ly  above  the  average.  It  has  heen  noticed  that  the 
duras  most  esteemed  by  the  Sudanese  invariably  contain  a  high  proportion  of  oil. 
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Increase  in 
nitrogenous 
constituents  of 
certain  foreign 
grains  grown 
in  the  Sudan 


Climate  more 
important 
than  soil  in 
determining 
composition 
of  a  wheat 


111  the  course  of  the  exaiiiinatioii  of  certain  grains  grown  from  seeds  obtained  from 
other  countries,  it  was  noted  that  a  considerable  increase  in  the  proportion  of  albuminoids 
resulted  from  planting  in  the  Sudan.  In  order  to  test  this  effect  in  the  case  of  wheat, 
a  sample  of  Indian  (Mozalfaruagar)  seed  was  obtained  in  October,  1905,  from  Mr.  Hughes, 
Chemist  to  the  Khedivial  Agricultural  Society  in  Cairo.  This  w'as  planted  at  the 
experimental  farm  at  Ilalfaya,  and  the  crop  so  obtained  was  again  planted  the  following 
season. 

The  following  are  the  results  of  analyses  of  the  original  seed  and  of  the  two 
successive  crops. 

The  proportions  of  constituents,  other  than  moisture,  are  calculated  on  the  dry 
substance,  in  order  to  institute  a  more  exact  comparison. 


C.L.  No . 

ai7 

475 

438 

Seud 

Original  seed 

l.st  crop,  1905-6 

2ud  crop,  1906-7 

iloistiirc  ... 

8-00  per  cent. 

0-77  per  oeut. 

5-45  per  cent. 

Ether  oxtrixot 

1-32 

1-02 

1-72 

Albuminoids 

11-03 

14-81 

14-76 

Nou-uitrogcuous  extract 

82-08 

78-20 

77-22 

Crude  libre 

3-31 

2-92 

3-63 

-tsh  . 

1-Gfi 

2-45 

2-67 

Total  ... 

100-00 

luo-uo 

100-00 

Weight  of  100  grains  ill  gnimmcs 

2-713 

2-709 

2- 676 

As  will  he  seen,  there  was  an  immediate  gain  in  nitrogenous  constituents.  It 
would  he  absurd,  of  course,  to  generalise  from  such  meagre  data,  hut  nevertheless  it 
is  interesting  to  note  that  the  composition  of  the  second  crop  is  almost  identical  with 
that  of  the  first.  In  other  words,  the  alteration  in  eomiiosition  resulting  from  the  new 
environment  appears  to  complete  itself  in  the  first  planting ;  it  does  not  take  place 
gradually  from  year  to  year. 

From  experiments  of  a  similar  nature  conducted  in  America,  it  would  a})pear  that 
climate  is  the  most  important  factor  in  determining  the  composition  of  a  wheat,  the 
soil  having  the  least  effect  of  all  the  important  factors,  always  provided  that  the 
soil  in  question  contains  sufficient  of  the  essential  elements  of  plant  food  required  for 
an  average  cro]).  The  soil  was  found,  however,  to  be  a  potent  factor  in  the  determination 
of  the  amount  of  material  harvested,  and,  apparently,  also  the  size  of  the  grain. 
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Some  Sudan  Fats  and  Uies 


BADANI'ITCS  .EUYPTIACA.  Heglig— - 1  rah 

Tlie  fruit  of  this  tree  is  hitter  sweet  aiul  is  eaten  by  the  natives.  It  is  of  about  the 
size  ami  general  appearance  of  a  dried  date  and  consists  of  a  thin  brittle  shell  enclosing  a 
mass  of  ginnniy  consistence  surrounding  and  firmly  adherent  to  the  stone.  The  latter  is 
very  hard  and  tough  and  contains  an  oily  kernel. 

7-5  grammes. 


The  average  weight  of  the  fruit  is  about 


of  outer  shell 

= 

18-95 

of  dry  pulp 

= 

30-58 

of  nut 

= 

50-47 

of  kernel 

--- 

9-5 

1  4-14 

of  oil 

= 

■  8-21 

IH-'Ju  per  cent,  of  the  fruit 


4-14  per  cent,  of  the  fruit 
1,  ,,  nut 

43-57  ,,  „  kernel 

The  oil  is  highly  prized  by  the  natives  and  would  be  extracted  on  a  much  larger  scale 
were  it  not  for  the  very  great  difficulty  which  is  experienced  in  separating  the  kernel  from 
the  tough,  hard  nut. 

Chemical  examination  of  the  oil  gave  results  as  follows  : — ■ 

Sp.  Gr.  at  A!};;  C.  =  -88919 

Saponification  value  =  186-5 

Iodine  absorption  =  99-2 

Melting  point  about  8°  C. 

Elaidin  test.  Forms  a  buttery  mass  which  sejiarates  from  a 
liquid  portion 

iSlo  reaction  to  Becchi’s,  Baudoin's  nor  Ilalphen’s  test, 
on.  OE  BUTYROSPERJIUif  PARKII.  SHEA  BUTTER.  Veniaciilar — Lulu 

This  oil,  obtained  from  the  seeds  of  the  lintiini^pormum.  parliii,  is  known  in  Europe 
under  the  names  of  “Shea  butter’’  and  “  Galam  butter.”  Considerable  quantities  have 
been  imported  into  Europe  from  West  Africa.  The  crude  oil,  as  extracted  by  the  native,  is 
principally  used  in  Enrope,  for  candle  and  soap-making.  The  refined  oil  is  employed  in  the 
manufacture  of  oleo-margarino  and  similar  products. 

The  following  are  the  results  of  examination  of  two  samples  of  the  oil  from  the  Bahr- 
El-Gliazal  Province.  Both  of  these  were  of  rather  dirty  appearance  and  dark  colour,  but 
were  readily  purified  by  heating  with  a  small  amount  of  animal  charcoal,  followed  Ijy 
filtration,  both  taste  and  colour  being  improved  to  a  marked  extent. 


Laboratory 

Number 

Acid  value 
(milligrams  KIIO 
per  gramine  of  fat) 

Saponification  value  | 

1 

Iodine  value 

Titer  test 

Sp.  Crr. 

100' 

50 

4l)U 

11-2 

18U-9 

o6-08 

40- 0 

8U2-0 

034 

9-9 

182-0 

55*50 

.ol-2 

8G1-0 

These  figures  are  in  general  agreement  with  those  yielded  by  “Shea  butter”  from 
other  localities. 


A  sample  of  the  seeds  of  Bntiji-ospeniiHin  pa rkii,  from  the  Bahr-El-Ghazal  Province,  was 
examined  with  the  following  results  : — 


Kernel, 

per  cent,  of  seed 

Husk. 

per  cent,  of  seed 

Fat, 

per  cent,  of  kernel 

Fat, 

per  cerit.  of  seed 

Weight  of 

100  seeds 
in  grammes 

69- OG 

30-94 

57-00 

39-37 

355 
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These  figures  show  a  liiglier  proiiortioii  of  fat  than  those  recorded  for  seeds  from  otlier 
localities  ;  thus,  Lewkowitsch  states  it  as  ranging  between  4!)  and  52  j)er  cent.,  and  Mr.  Kdie 
informs  me  that  in  two  samjiles  of  West  .African  seeds  he  found  51-5  and  53-5  per  cent,  (of  the 
kernel)  res])ectively. 

It  is  quite  possible  that  the  higher  proportion  found  in  the  Sudan  seeds  was  due  to  their 
having  been  exijosed  to  the  dry  air  of  Khartoum  for  several  months  Ijefore  they  wei'e  tested. 


OIL  OF  I.OPHIR.A  .AIjAT.A.  Vernarular — Zawa 

Tills  oil  is  obtained  by  the  natives  of  Southern  Sudan  from  the  seeds  of  Ijfqiliira  ahita,  Zawa  oil 
which  is  indigenous  also  to  Senegainlha  and  Sierra  Leone.  The  crude  fat  as  extracted  by 
the  natives  of  West  Africa  is  known  as  “  Meni  oil”  or  “  Niam  fat.”  The  latter  term  would 
seem  to  be  preferable  in  Europe,  since  the  melting  point  of  the  oil  is  rather  high.  At 
ordinary  temperatures  it  is  a  soft  buttery  mass,  but  in  tbe  higher  temperature  of  the  Sudan 
it  is  nearly  always  a  clear  licpiid.  As  extracted  by  the  crude,  native,  method,  it  is  of  dark 
colour  and  rather  unpleasant  taste,  due  to  the  presence,  among  other  impurities,  of  a  small 
quantity  of  resinous  matter.  The  addition  of  a  small  amount  of  animal  charcoal  to  the 
heated,  crude,  oil,  followed  by  filtration,  was  found  to  result  in  such  a  marked  improvement 
that  this  method  of  treatment  was  carried  out  before  the  determination  of  the  constants 
was  made.  Such  treatment  is  all  the  more  indicated  since  there  is  little  possibility  of 
the  oils  being  extracted  in  quantity  in  the  Sudan,  and  that  obtained  by  pressure  from  the 
seeds  imported  into  Europe  would  he  little  likely  to  contain  any  consideralde  amount  of 
resinous  or  unsaponifiable  matter. 

.After  the  treatment  mentioned,  the  oil  was  found  to  be  of  light  amber  colour  and  .Analysis  of 
agreeable  flavour,  resembling  that  of  freshly  expressed  arachis  oil. 

The  following  constants  were  determined  : — 


Zawa  oil 


1  0  0 
i'  5"' 


C.  =  861-5 


C  = 


Specific  Gravity 
Alelting  point,  about 
Saponification  value 
Unsaponifiable  matter  in  crude  oil 

,,  ,,  in  purified  oil 

Iodine  value  ... 

Specific  temperature  reaction 
Elaidin  test  ... 

Baudoin’s  test 
Ilalphen’s  test 

Results  of  examinations  of  the  fruits  of  Luphira  alafa  from  Sierra  Leone  were  reported 
by  Edie,’  and  later  by  Lewkowitsch,-  as  follows: — 


906-4 
10-5°  C. 

177-1 

0-78  per  cent. 
0-67 
72-7 
139-4° 

remains  liquid 
no  reaction 
no  reaction 


Edie 

Lewkowitsch 

Seeds,  per  cent,  of  fruits  . 

G-6 

01-.O 

Oil,  per  cent,  of  seeds . 

31-8 

.‘58-;') 

Oil  in  entire  fruit  ...  . 

— 

Edie  [lor.  cit.)  found  that  the  ethereal  extract  from  the  kernels  sejiarated  into  (n)  a  dark 
brown  brittle  mass,  and  (5)  a  white  fat  containing,  when  inirified  by  means  of  chloroform. 


'  Jdii-nuil  nf  the  Soeirli)  nf  d/miiail  Iniluslrji  (1007),  III.S. 

fhi'L  (I!lil7),  Fif-."). 

'•>  Freed  freiii  resinous  m.attcr. 
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free  aciil  equivalent  to  1-5  c.c.  of  deciiiormal  alkali  per  gramme  of  fat.  The  saponification 
value  of  the  fat  was  li)5,  and  the  iodine  value  7o-3. 

The  free  acid  from  the  lead  soaps  insoluble  in  ether  had  the  neutralisation  value  195 
and  iodine  value  2'2-5,  whilst  those  from  the  insoluble  lead  soaps  had  the  neutralisation 
value  196  and  iodine  value  134-5. 

Lewkowitsch  also  found,  in  the  ether-extracted  samples  examined  by  him,  black  resinous 
matter  amounting  to  0-S  per  cent,  of  tlie  weiglit  of  tlie  seeds.  His  results  on  tlie  samples 
extracted  by  ether  from  Sierra  Leone  seeds  and  from  an  Egyptian  Sudan  native-jirepared 
sample,  were  as  follows  : 


Fat  extracted 
from  kernels 

Fat  prepared 
by  natives 
of  Sudan 

Sp.  (Ir.  at  IS  C . 

n- 9111,5 

(1-9003 

■Acid  value 

18- ,54 

.5-78 

Sapoilificatiou  value... 

195-0 

190-1 

Uusapoiiitiable  matter  . 

1-49 

1-.38 

Iodine  value  ... 

08-4 

78-12 

Aleaii  molecular  weight  of  fatty  acids 

283-7 

Titer  test  . 

42-5 

Lewkowitsch  gives  the  melting  point  of  “  Niam  fat”  as  24°  C.  The  sample  of  Sudan 
oil  tested  by  us  had,  as  noted  above,  a  much  lower  melting  point — namely,  about  10-5°  G, 


Ben  oil 


Analysis  of 
Ben  oil 


Sudan  gums 


OIL  OF  MORINGA  PTEIIYOOSPKKIMA.  BEN  OIL 

This  oil  is  obtained  from  the  seeds  of  the  Muriuija  pterijgonperma ,  which  is  found 
plentifully  in  the  Sudan.  The  results  of  the  chemical  examination  of  a  sample  extracted 
from  Sudan  seeds  are  in  general  agreement  with  those  of  this  oil  from  other  sources. 


Specific  Gravity  |C; .  C.  =  ...  ...  ...  -9125 

Saponification  value  =  ...  ...  ...  187-2 

Iodine  value  ...  ...  ...  ...  ...  80-0 

Begins  to  deposit  crystals  at  ...  ...  ...  8°  to  10°  C. 

Specific  temperature  reaction  ...  ...  H0-7° 


After  separation  of  the  “  stearine  ”  the  liipiid  portion  of  this  oil  is  used  as  a  lubricator 
for  delicate  machinery  (watches,  etc.),  by  I'eason  of  its  very  slight  liability  to  turn  rancid  on 
exposure. 

SUD.VN  (il'MS 


llashnb  gum 
from  Acacia 
verck 


Visit  to 
Kordofan 
gum  forests 


The  principal  gum  exported  by  the  Sudan  is  that  from  the  Jran/'a  rerolx,  which  is 
found  chiefly  in  the  Kordofan  Province,  though  more  or  less  extensive  forests  of  the 
tree  exist  in  the  Gezira  district  (the  land  lying  between  the  Blue  and  White  Niles) 
and  near  Gedaref.  The  tree  is  known  locally  as  the  “hashab,”  and  is  said  to  be 
identical  with  the  AcAicia  seyiegal  from  which  Senegal  gum  is  derived. 

Since  the  report  of  1906  was  published,  one  has  had  an  opportunity  to  visit  the 
Kordofan  gum  forests  and  make  a  few  observations  as  to  the  methods  of  working  carried 
out  by  the  natives.  These  differ  in  certain  particulars  from  those  noted  by  IMuriel,’ 
and  a  few  notes  on  the  subject  may  not  be  out  of  place. 

There  is  perlnijis  no  industry  more  poorly  paid  than  gum  collection,  as  at  present 


‘‘  Report  on  the  Forests  of  the  Siuhiii,”  C.  E.  "Muriel,  1901. 
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carried  out.  For  tliis  reason,  the  collector,  who  is  above  all  an  agriculturalist,  makes 
the  work  of  gum  collection  a  secondary  matter,  and  directs  his  attention  primarily  to 
the  cultivation  and  harvesting  of  his  crops — dukhn,  sesame,  dura,  etc.  These  safely 
harvested,  he  is  then  willing  to  devote  his  time  to  the  gum.  It  follows  from  this  that 
while  the  trees  are  ready  for  tapping  early  in  the  autumn,  by  far  the  greater  number 
are  only  tapped  in  January  or  February,  so  that  the  season  of  exudation,  which  ends 
early  in  May,  has  a  duration  of  about  four  months.  An  attempt  is  now  being  made  to 
determine  the  extent  to  which  the  quantity  and  quality  of  the  gum  are  affected  by  the 
time  of  tapping  and  the  length  of  season  of  exudation. 

It  has  been  stated  by  Muriel  that  Kordofan  gum  is  of  two  sorts — one  obtained  from 
tapped  trees  in  private  geueinas  (gardens),  and  known  as  “  hashab  geneina,”  and  the 
other  from  wild,  untapped  trees,  in  unowned  forests,  and  known  as  “  hashab  wady.”  At 
the  present  time  there  is  little  or  no  collection  of  “wady”  gum,  all  the  trees  from 
which  gum  is  gathered  being  under  at  least  nominal  ownership,  and  they  ai’e  all  tapped. 
The  name  “wady”  is  now  often  applied  to  any  large  tear  of  gum  which  may  happen 
to  be  rather  dark  in  colour.  A  small  amount  of  gum  is  always  found  in  the  geneinas, 
exuding  from  natural  cracks  or  fissures  in  the  bark.  This  is  not,  strictly  speaking,  wady 
gum.  It  is  collected  along  with  the  gum  exuded  at  the  points  of  tapping. 

Forests  of  hashab  trees  from  which  gum  has  never  been  collected  are  known  to 
exist,  but  these  are  either  in  outlying  districts,  where  there  is  no  water  during  the  dry 
season,  or,  if  supplied  with  wells,  the  natives  of  the  district  are,  as  yet,  unwilling  to 
occupy  themselves  in  the  industry. 

The  working  of  the  whole  of  the  vast  gum-producing  district  of  Kordofan  is  dependent 
upon  the  existence  of  a  very  small  number  of  wells.  Geneinas  situated  within  a  reasonable 
distance  of  these  are  operated  with  comparative  ease,  but  those  further  away  only 
incompletely  and  with  great  difficulty.  Those  who  gather  the  gum  are  forced  to  carry  their 
water,  food,  and  the  collected  gum  with  them;  and  as  collections  take  place  in  the  hottest 
and  driest  months  of  the  year,  it  is  not  a  matter  of  surprise  that,  in  most  cases,  the  workers 
will  not  go  any  further  than  their  actual  needs  force  them.  Steps  are  now  being  taken  to 
sink  welts  in  suitable  places  in  order  to  render  new  forests  aY'ailable  and  the  old  ones  more 
accessible. 

The  trees  are  tapped  at  a  convenient  time,  between  October  and  February,  after  the 
cessation  of  the  rains,  the  season  of  which  usually  extends  from  about  the  middle  of  June 
to  the  end  of  September.  The  method  of  tapping  is  shown  in  Fig.  205.  It  consists  in 
cutting  the  bark  with  a  small  axe  and  tearing  off  a  thin  strip,  which,  as  noted  by  Muriel 
(Inc.  cit.),  should  apparently  not  be  greater  than  2  or  3  feet  in  length  and  I  to  3  inches 
wide,  depending  upon  the  size  of  the  branch  operated  upon.  Care  is  usually  taken  that  the 
incision  does  not  penetrate  into  the  w'ood,  a  thin  layer  of  the  inner  bark  being  left  to 
cover  it. 

According  to  Muriel,  some  60  days  elapse  after  tapping  before  the  first  collection  is 
made.  It  appears,  however,  that  this  would  be  the  case  only  if  the  weather  be  exceptionally 
cold.  The  rate  of  exudation  is  found  to  be  closely  dependent  upon  the  temperature.  If  the 
w'eather  is  very  hot  there  may  l)e  sufficient  gum  exuded  in  a  much  shoi'ter  period,  but  it  is 
allow'ed,  in  any  case,  to  remain  upon  the  tree  at  least  two  weeks  in  order  that  the  tear  may 
be  fairly  firm.  If  picked  off  too  early  the  gum  in  the  interior  may  be  so  liquid  as  to  run  out 
and  leave  only  a  hollow  shell,  which  easily  crushes  in  transit.  The  effect  of  heat  on  gum 
exudation  is  referred  to  again.  (.sVe  page  420.) 

The  total  number  of  collections  in  a  season  is  usually  seven  or  eight. 
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It  must  be  borne  in  mind  that  the  remarks  below  refer  solely  to  the  “hashab"  tree. 
Even  a  superficial  examination  of  the  subject  is  sufficient  to  show  clearly  that,  as  regards 
gum  production,  every  variety  of  tree  is  a  law  unto  itself.  This  is  readily  explicable 
on  the  microlhc  theory  of  gum  formation,  since  it  is  to  he  expected  that  different 
organisations  should  vary  as  to  their  ability  to  resist  the  attack  of  the  microhe. 

Soil .  One  of  the  conditions  which  have  been  noted  by  Muriel  as  apparently  favourable 
to  the  production  of  gum  is  a  ferruginous,  sandy  soil.  Several  samples  of  soil  from  Kordofan 
gum  gardens  have  been  collected  and  examined.  It  may  be  noted  that,  while  reddish  from 
the  presence  of  iron,  the  actual  amount  present  is  nevertheless  not  so  great  as  in  most  Sudan 
soils.  The  practical  absence  of  organic  matter  renders  such  iron  as  is  present  more  evident. 

Analyses  of  several  of  these  soils  were  made.  The  following  two  were  collected  l)y 
Mr.  A.  F.  Broun,  Director  of  Woods  and  Forests.  One  was  from  a  good  gum-yielding 
geneiua,  and  the  other  was  apparently  similar  soil  where  hashah  trees  were  absent. 


Laboratory  unmlier 

549 

O.50 

Description 

Soil  from  good 
hashab  geneina 

Apparently  similar  soil. 
No  hashab 

Loss  at  10(1"  C. 

0-094 

0-038 

Loss  on  ignition  ...  . 

0.08'2 

0-075 

Insolnlile  in  liydrocliloric  .acid  . 

97-97 

9.8-54 

Carbonates  (exjires.sed  as  CaCO„)  ... 

O-0-38 

0-019 

Nitrogen 

0-046 

0-041 

Snhihle  in  huiUny  /ii/di'ocliloric  iiai/ 


Ferric  oxide  (Fe.^O.,)  . 

0-60 

0-47 

Phosphates  (P.^D,-,)  . 

0-012 

0-011 

Potashi^KoO) 

0-052 

0-048 

Both  of  these  are  obviously  extremely  poor — what  would  usually  be  described  as  barren, 
sandy  soils.  The  sample  taken  from  the  point  where  no  hashah  was  found  is  slightly  poorer, 
but  the  difference  between  the  two  is  so  slight  that  one  must  evidently  look  elsewhere  for  the 
cause  of  the  absence  of  hashab  growth. 

The  following  are  more  complete  results  of  examination  of  two  samples  of  soil  from  a 
"ood  geneina  (that  of  Ali  Nur-ed-Din)  near  Taiara.  The  first  was  taken  from  the  surface 
and  the  second  from  a  depth  of  about  10  feet.  At  the  time  of  collection  the  deejier  soil 
looked  darker,  Init  this  was  found  to  lie  due  simply  to  moisture,  .\fter  standing  in  the  air 
both  were  of  the  same  appearance — lightly  red  and  sandy. 

For  the  mechanical  analyses  the  method  described  by  H.  D.  Ilalh  was  employed. 


Joiirnif/  of  the  Chctuical  ^Socirf//,  19(U,  p.  OdI). 


li  B 


Fig.  204. —  Gum  Garden  near  Taiara.  Kordofan 
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Analyses 

of  surface  soil  and 

sub-soil  from  a  good  gum-yielding  geneina : — 

Description 

— 

Surface  soil 

Sub-soil  at 

10  ft.  depth 

Number 

— 

'  093 

091 

Mechanical 

Analysis  ... 

Fine  gravel . . . 

Coarse  sand 

Fine  sand  ... 

Silt . 

Pine  silt 

Very  line  silt 

Clay . 

(3-0  to  1-0  mm.  diameter) 
...  (1-0  to  0-2  „  „ 

...  (0-2  to  0-04  „  „  ) 

...  (0-04  to  0-01  „  „  ) 

...  (0-1  to  0-004  „  „  ) 

...  (0-004  to  0-002  „  „  ) 

...  (0-002  to  -  „  „  ) 

95- .a3 

0-00 

0-23 

0-82 

1-38 

0-02 

90-85 

0-87 

0-20 

0-50 

5-17 

Moisture  ... 

0-02 

0-10 

Insoluble  in  hydrochloric  acid 

97- -57 

90-08 

Total  nitrogen 

0-036 

0-014 

Nitrogen  as  nitrates  .  . 

traces  only 

traces  only 

Carbonates  expressed  as  CaCO,,  . 

0-031 

0-030 

Chemical 

E.rfractcd  bij  hoilimj  lujdrovhloric  add 

Analysis 

Lime  (CaO) 

traces 

0-132 

Magnesia  (MgO) 

0-099 

0-126 

Potash  (K,0)  .. 

0-123 

0-113 

Phosphoric  acid  (P^O^)  . 

0-017 

0-014 

Soluble  in  1  per  cent,  dfric  add 

Available  phosplioric  acid  (P.jOj) 

0-0025 

0-0011 

Available  potash  (K.jO) 

0-11181 

(i-oons 

Examination 

was  also  made 

of  a  sample  of  soil  from  one  of  the  depressions,  hardly 

deep  enough 

to  be  called  valleys, 

where  no  hashab  growth  is  found.  This  soil  is  always 

darker  than  that  of  the  geneinas  in 

which  hashab  thrives. 

i 

Per  cent. 

lusoluble  in  acid 

95-  7o 

Nitrogen 

0-041 

Nitrogen  as  nitrates 

0-l)(H 

Carbonates  expressed  as  CaCO^  . 

0-091 

Soluble  ill  boilinrf  hydrochloric  acid. 

Lime  (CaOJ 

0-263 

Magnesia  (MgO) 

0-995 

PhosjDhoric  acid  (P.>Og) 

0-021 

Potash  (K.,0)  . 

0--20I) 

Sohible  in 

per  cent,  citric  add 

Available  potash  (K^O) 

0-018 

„  phosphoric  acid  (P.jOj)  .  . 

0-002 

Fig.  205.— Tapping  the  Tree 
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Moisture 


Protection 
from  fire 


Tapping 


Physical  analysis  of  the  sample  could  not  be  made,  as  it  was  lost  in  the  recent  fire 
which  destroyed  a  portion  of  the  Laboratories. 

It  will  he  noted,  that  while  both  lime  and  magnesia  are  present  in  these  soils  in  hut 
small  amount,  the  })roportion  of  the  latter  to  the  former  is  relatively  great. 

There  is  nothing  in  the  figures  just  given  to  show  why  the  soil  in  these  depressions 
should  not  supjjort  hashab  trees  equally  as  well  as  the  soil  of  the  geneinas.  It  was  thought 
that  the  exjfianation  of  their  absence  would  be  found  in  a  higher  proportion  of  soluble 
salts  accumulated  in  the  lower  levels,  but  examination  proved  these  to  he  practically  absent. 

In  spite  of  the  obvious  poverty  of  “  geneina  ”  soils  in  Kordofan,  it  may  he  of  interest  to 
note  that  they  are  found  to  bear  fair  crops  of  millet,  sesame,  earthnuts,  etc. 

Moisture.  Hashab  trees  in  soil  well  supplied  with  water  during  the  dryer  season  fail 
completely  to  yield  gum.  In  this  respect  these  trees  differ  markedly,  e.;/.  from  ^1.  aruljica 
(sunt)  trees,  which  by  tapping  may  be  made  to  yield  gum,  even  when  situated  close  to  the 
river,  with  roots  well  supplied  with  moisture  and  the  tree  covered  with  green  foliage. 

The  largest  yield  of  gum  seems  to  result  from  a  good  rainy  season  followed  by  one 
exceptionally  hot  and  dry. 

rrotectioH  from  fire.  Experience  has  shown  that  the  scorching  of  the  trees  resulting 
from  a  fire  in  the  undergrowth  renders  a  geneina  unproductive  for  the  season.  This  is 
quite  in  accoi'dance  with  the  bacterial  explanations  of  gum  production,  the  microbes 
being  destroyed  by  the  heat  and  the  geneina  more  or  less  sterilised. 

Tii.ppiiKj.  It  has  been  noted  that,  in  tapping,  strips  of  2  to  3  feet  in  length  and 
1  to  3  inches  in  width,  more  or  less,  according  to  the  size  of  the  branch  ojierated  upon, 
appear  to  give  the  best  results.  When  longer  strips,  6  feet  or  more,  were  torn  off,  less 

gum  exuded,  and  there  was  the  additional  disadvantage  that  the  tree  was  unnecessarily 

weakened.  Injury  due  to  injudicious  barking  is  often  very  great.  The  workers  have 

found  that  even  when  the  usual  method  is  employed  the  tree  will  not  stand  tapping 

more  than  once  every  alternate  year.  In  order  to  determine  whether  the  injury  due  to 
barking  might  not  be  lessened,  the  experiment  was  made  of  tapping  by  a  number  of 
short  cuts  without  removal  of  the  bark.  By  direction  of  the  Director  of  Woods  and 
Forests,  Mr.  Bisset,  the  Deputy  Inspector  of  this  district,  also  had  a  number  of  trees 
tapped  by  removing  shorter  strips  of  the  bark  than  is  the  usual  practice.  The  total 
yield  of  gum  per  tree  for  the  entire  season  of  collection  is  given  in  the  table  below,  in 
which  is  included,  for  conqiarison,  the  average  yield  from  small,  medium-sized,  and 
large  trees  in  neighbouring  gardens,  tapped  in  the  ordinary  manner.  The  weights  of 
gum  are  given  in  rotls,  which  may  be  taken  roughly  to  equal  pounds.  (2-166  rotls  = 
1  kilogram.) 


Garden  of 

Method  of  Tapping 

Size  of  Tree 

Avera 

ge  Yield  of  Gum 
per  tree 

Ali  Niir-ed-Diu 

Ordinary 

Small . 

0*75 

rotl 

jj  « •  •  •  •  •  •  •  • 

r^IediuDi 

1-33 

}J 

. 

Large . 

1-90 

Peki  Wad  Bollal 

Short  strips  ... 

Smaller 

U-52 

>> 

»  . 

Larger 

...  0-87 

Adam  Afifi 

Ordinary 

Medium 

0-90 

>> 

n 

Xuinerous  cuts  without  removal  of  bark 

»>  •  •  • 

0-28 

>5 

W.  Beam 


Fig.  206.  — Exudation  of  Gum  near  point  of  Tapping 
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Inoculation 


Effect  of 
temperature 


Tlie  trees  in  the  garden  of  Adam  Afifi  were  tapped  rather  later  than  the  others. 
This  may  account  to  some  extent  for  the  lower  yield  by  the  ordinary  method  of  tapjjing 
as  compared  with  those  in  the  garden  of  Ali  Nur-ed-Din. 

It  appears  evident  from  these  figures  that,  at  least  as  regards  yield,  the  ordinary 
method  of  tapping  offers  a  considerable  advantage  over  that  of  simple  gashing  or  the 
removal  of  shorter  strips.  Whether  the  life  of  the  tree  would  be  materially  lengthened 
under  the  modified  treatment  could  only  he  determined  hv  long  experience,  starting 
with  virgin  trees.  As  regards  the  quality  of  the  gum,  it  may  he  noted  here  that  the 
chemical  examination  of  these  samples  failed  to  show  any  decided  improvement  as 
resulting  from  the  altered  method  of  tapping. 

InocidatioH.  In  view  of  the  results  of  Clreig  Smith’s  investigations,  which  appear  to 
prove  that  gum  is  formed  as  the  result  of  infection  of  the  sap  by  a  microbe  resident 
presumaljly  in  the  hark,  and  also  that  extensive  removal  of  the  hark  is  undesirahle,  an 
experiment  was  carried  out  as  follows  :  Tapping  was  performed  hy  making  a  series  of  gashes 
with  an  axe,  no  hark  being  stripped  off,  and  (as  the  chances  of  efficient  natural  inoculation 
might  thus  he  lessened)  an  attempt  was  made  to  ensure  the  entrance  of  the  microbe  hy 
rubbing  a  moist  rag  over  the  Ijark  and  subsequently  into  the  cut.  .\  series  of  trees  tapped 
in  the  native  fashion  (hy  stripping  the  Ijark)  was  treated  in  the  same  manner  for  comparison. 
The  following  table  exhibits  the  results  obtained. 


Garden  of 

Number  of  trees 
operated  upon 

Size  of  trees 

Method  of 
tapping 

Inoculated 
or  not 

Yield  of 
gum  per  tree 

Adam  A  fill 

■2:) 

Medium  ... 

Ordiuary... 

..  Not  inoculated  ... 

0-9  rotl 

2.') 

„ 

•  •  }»  • ■  • 

Inoculated 

0-55  „ 

.. 

25 

„ 

. , '  Short  gashes 

..  Not  inoculated  ... 

0-28  „ 

25 

,, 

••  » 

Inoculated 

0-14  „ 

This  quite  unlocked  for  result  is  not  without  significance  of  practical  value.  It  goes  to 
show  that  the  yield  of  gum  is  affected  to  a  very  great  extent  by  conditions  other  than  the 
mere  stripping  of  the  bark.  The  explanation  of  the  lower  yield  may  be  that  inoculation 
takes  place  ordinarily  by  the  microbes  falling  upon  the  sap  which  exudes  in  slight  quantity 
when  the  bark  is  stripped  off,  and  that  when  the  water  was  rubbed  over  the  bark  and  then 
into  the  cut  the  effect  was  rather  to  wash  away  this  sap  and  render  inoculation  less  complete 
and  effective. 

Ejfecf  of  teiHpe  rdf  lire.  The  above  conclusions  as  to  why  the  inoculation  attempted  was 
ineffective  find  sujjport  to  a  certain  extent  in  experience  as  to  the  effect  of  cold  of  fhe  time 
if  tapjii/iij.  .\coording  to  the  gum  collectors,  the  trees  should  always  be  tapped  on  a  warm 
day  if  a  good  yield  of  gum  is  to  be  secured.  It  is  stated,  further,  that  if  the  operation  is 
performed  on  a  cold  day  and  several  successive  cold  days  follow,  the  tapping  may  lie  nearly 
or  quite  fruitless.  This  statement  finds  confirmation  in  the  results  of  the  following 
experiments  : — 


(iarden  of 

j  Method  of  Tapping 

'Cumber 

of 

Trees 

Temperature 

Average 
yield 
per  tree 

Faki  Wad  Kullal 

1 

...  Ordinary.  No  inoculation  ... 

.2 

Hot  day . 

1-.30  rotls 

1 

:) 

Cold  day  ... 

"•(!3  „ 

>1 

,,  Attempted  inoculation 

3 

Hot  day  ... 

0.45  „ 

J) 

n  J? 

3 

Cold  day  ... 

0-16  „ 

FiG.  207.  — Native  Cum  Collector 
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Season  of 
collection 


It  is  evident  tliat  cold  at  the  time  of  tapping  has  a  great  retarding  effect  on  gum 
production.  It  is  possible  that  the  growth  of  the  microbe  is  inhibited  by  the  low 
temperature  and  the  wound  has  a  chance  to  heal  liefore  effective  infection  has  taken  place. 

SeasiiH  of  collection.  Tabulated  statements  of  some  of  the  resnlts  obtained  from  the 
experimental  tappings  carried  out  during  the  season  of  1911(5-1907  will  be  found  in  tlie 
following  tables;  — 


GARDEN  OF  ALI  NUR-ED-DIN,  NEAR  TAIARA 
•3li  Small  Trees 

Tapped  in  the  ordinary  n.atir-e  maimer.  December  l.oth, 


P 

5 

Viscosity  of  20  per 
cent,  solution 

1  Laboratory  No 

1 

i 

Number  of 
Collection 

Date  of 
Collection 

Yield  per  tret 

Character  of  (ium 

Acidity 

{milligrams  i 

KIIO  requirt 

to  neutrali; 

one  grammel 

Asli  of  cleaned  g 

Degrees  of  retard¬ 

ation  in  torsion 
viscosimeter 

Grammes  of  sugar, 

per  lOO  c.c.  of  solu¬ 

tion,  required  to 
produce  same 

viscosity 

7.50 

1st 

Jail.  17th,  '07 

0-134  rotl 

Semi-glassy.  Small  pieces,  but 
uot  powdery 

3-14 

■2-9G 

40-5’ 

03-4 

7()() 

2nd 

Fell.  4th,  ’(17 

0*210  rutl 

Like  1st  collection 

2-74 

2-9G 

.31 -.5° 

Gl-8 

7f.l 

3rd 

Fell.  15th,  ’ll? 

0-l.-j4  rotl 

Like  1st  culleetuin 

2-55 

2-8G 

31-0 

Gl-7 

7G-2 

4th 

ilar.  8th,  ’07 

0-091  rotl 

Like  1st  collection 

2*55 

2*89 

29-.5° 

(11-3 

7G3 

5  th 

Mar.  22nd,  '07 

0-083  rotl 

Slightly  lighter  in  colour,  more 
powdery 

2 -.55 

2-74 

2C-.5’ 

()i)*7 

887 

Not 

received 

Gth 

Apr.  7th.  '07 

0'0r)8  rotl 

Like  .5th  colleotiun 

2-lG 

2-88 

24-.5° 

GO -2 

at 

labora¬ 

tory 

7th 

M.ay  13th,  '07 

0-034  rotl 

30  JIiDDLE-sizEi)  Trees 

Tipiped  in  tlie  ordinary  native  manner,  Deeemlier  l.'itli.  lOUCi 


7()4 

1st 

.Ian.  17th.  '07 

0-183  rotl 

Light  colour.  Small  fragments. 
Friable 

2-94 

•2-99 

rojjy 

— 

7G5 

2nd 

Feb.  4th,  '07 

0-284  rotl 

Darker  (colour.  Larger  tears  ... 

.3-14 

3-09 

30- 5 

01- 

7G0 

3rd 

Feb.  15th,  '07 

0-2GG  rotl 

Lighter  in  colour  than  former  ... 

2-74 

2-84 

3:1.7 

0-2- 

7G7 

4th 

Mar.  .8th,  '07 

l)-225  rotl 

Mostly  glass-like.  Fair-sized 

fragments 

2-74 

■2-87 

31-8 

Gl- 

708 

nth 

Mar.  22nd,  '07 

0-17n  rotl 

Similar  to  7(57 

2-. 55 

2-80 

28-5 

01- 

88G 

Not 

received 

Gth 

Apr.  7th,  '07 

0-134  rotl 

Mostly  small  fragments... 

2-35 

2-78 

27-0 

(’.()- 

at 

labora¬ 

tory 

7th 

Jlay  13th,  '07 

O-OGO  rotl 

- 

30  Large  Trees 

Tapped  in  the  ordinary  native  manner,  Deeemlier  15th.  lOlKi 


7G9 

1st 

Jan.  17th,  '07 

0.2.33  rotl 

2-5.5 

.3-20 

i\)py 

- 

770 

2iid 

Feb.  4th.  '07 

0-53  rotl 

■2-74 

3-10 

.38-7 

G3-0 

771 

.3rd 

Fell.  15tli,  ’07 

0-283  rotl 

Approximately  the  same 

•2- ,55 

2-81 

37-0 

G2-8 

772 

4th 

^lar.  Hth.  '07 

0.233  rotl 

as  that  from  middle- 

2- .35 

•2-9-2 

4(1-5 

03-0 

773 

.5th 

Mar.  22nd.  '07 

0-300  rotl 

sized  trees 

2.35 

.3-01 

34-5 

0-2-3 

885 

Not 

Gth 

Apr.  7th,  ’07 

0-192  rotl 

•2-lG 

2-74 

2G-9 

G(i-7 

at 

labora¬ 

tory. 

7th 

May  13th,  ’07 

0-133  rotl 

Fig.  2O8.-C01.LECTOR  WITH  Water-skin.  Sack  for  Gum  and  Food,  and  209.— Collection  of  Cum  from  Upper  Branches 

Spear  for  Protection  against  Wild  Animals 


426 


REPORT  OF  CHEMICAL  LABORATORY 


GARnKN  OP  PAKl  WAD  BELLAL 
30  Smaller  Trees 

TapjX'd  on  .Taiiimry  4th,  1907,  by  remoTing  smaller  strips  than  is  customary 


C 

o 

C 

o 

E-o 

Viscosity  of 

20  per  cent,  solution 

a 

y. 

o 

c5 

O 

OJ 

"o 

o 

E 

3 

y 

Date  of  Collecti 

Yield  per  trei 

Character  of  (iuin 

Acidity  (milligrz 

of  KHO  require 

to  neutralise  oi 

gramme) 

< 

Degrees  of 

retardation  in 

torsion 

viscosimeter 

Grammes  of  sugar 

per  100  c.c.  of 

solution  required  to 

produce  the  same 

viscosity 

774 

1st 

Feb.  iotli,  ’07 

0-133 

^fuch  white  friable  gum.  Con¬ 
siderable  small  gum 

3-35 

3-24 

38-2 

63-0 

775 

2iid 

Gth,  ’07 

()-0G7 

Nearly  half-glassy.  Much  small 
gum 

2-74 

3-17 

61-2 

GG-3 

77(> 

3rd 

Mar.  18th,  ’07 

o-llG 

Practically  all  white  friable  gum 
in  fairly  large  tears 

2-94 

3-82 

43-5 

G3-8 

777 

4th 

Mar.  ‘IGth,  '07 

0-058 

Like  770  but  some  glassy  gum  ... 

2-94 

2-92 

43-5 

G3-8 

778 

5th 

Apr.  Gth,  ’07 

O-0G7 

Nearly  half-glassy 

3'-34 

3T3 

33-2 

G2T 

854 

Gth 

Apr.  ‘iOtli,  ’07 

(1.042 

About  half  of  gum  is  glassy 

2'.55 

2-81 

34-5 

02-3 

855 

7th 

ilay  Gth, ’1)7 

0-025 

Like  854 

2-74 

2-81 

29-5 

Gl'3 

85G 

8tli 

May  19th,  ’07 

0-017 

Practically  all  glassy  gum 

3-34 

2-87 

-39-7 

G3-3 

30  Larger  Trees 

Tapped  on  January  4tli,  1907,  by  removing  smaller  strips  than  is  customary 


779 

1st 

Feb.  25tli,  'g7 

0-107  rutl 

Much  friable  gum.  Considerable 
small  gum 

2-55 

3-53 

31-2 

01-7 

780 

2iid 

IMar.  Gth,  '07 

0-133  roll 

Similar  to  770 

.3-14 

3- 53 

34-5 

G2.3 

781 

3rd 

Mar.  18th,  '07 

0-21.10  n.tl 

Nearly  all  frialile.  Less  small 
gum  than  770 

2-74 

3-17 

42-5 

03-7 

782 

4th 

Mar.2Gth,  ’07 

0-083  rutl 

2-94 

2-97 

59.(1 

GG-l 

783 

5th 

Apr.  Gtli,  ’U7 

0-134  rotl 

More  glassy  gum 

3-14 

2- .84 

29-7 

61-4 

851 

Gtli 

Apr.  28th,  '07 

0.1)75  rotl 

^Mostly  glassy.  Not  much  powder 

2-74 

2-98 

28-0 

GI-O 

852 

7th 

May  Gth,  ’07 

0-042  rutl 

IMostly  large  pieces.  Nearly  all 
glassy 

.3-14 

2-71 

24-5 

GO-  2 

853 

8th 

May  19th,  ’07 

0-033  rutl 

Smaller  pieces.  Glassy  ... 

2-90 

2-71 

24-0 

CO-O 

Fig.  2 1 0.- Kordofan  Sheik.  Owner  of  Gum  Garden 


r 

! 

! 

1 
I 
1 

W  Bkam 


W.  Pi 


Fig.  211.— Cum  Dealer  at  Omdurman 
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GAKI)P:N  of  ADAM  AFIFl 
25  ]\[edium-sizel)  Trees 

Tnjjpud  ill  the  ordinary  native  inanncr,  February  3rd,  19U7 


u 

..o 

.2 

5 

c  -n  u 

Viscosity 
of  20  %  solution 

A 

o 

rt 

o 

rC 

*0 

U 

"o 

5 

’/C 

u 

jj 

*0 

v 

Yield  per  tree 

Character  of  (nini 

Acidity  (milligra 

of  KIIO  requir 

to  neutralise  oi 

gramme 

Degrees  of 

retardation  in 

torsion 

viscosimeter 

(irammes  of  sugar 

pcrlOOc.c.  of 

solution  required  to 

produce  the  same 
viscosity 

802 

1st 

Mar.  7th.  '07 

O-U  rotl 

Considerable  powdery  gum 

2-74 

3-34 

60-5 

OO-A 

8(18 

2iid 

Mar.  IGtli,  '07 

i)'24  rutl 

More  glass}^  and  less  powdery 
gum 

2-94 

3T1 

42-2 

(i3-7 

S04 

8nl 

Mar.  2Gth.  *07 

0-20  rotl 

Like  803,  but  larger  tears 

3-84 

3-11 

.37’ 2 

G2-8 

305 

4tli 

Apr.  4th,  '07 

0T4  rutl 

INfostly  soft  white  gum  in 
sized  tears 

fair- 

3-14 

3-09 

33-0 

r.2-1 

800 

oth 

Apr.  13th,  ’07 

0'12  rotl 

Like  805,  smaller  pieces, 
powdery 

but 

3' 14 

3-0() 

:34-n 

G2'3 

H7o 

Gth 

Aj)r.  24th,  ’1)7 

0-07  rotl 

l\Iore  glassy 

2-74 

3-09 

28-.') 

01- 2 

871 

7th 

May  oth,  ’07 

0-041  rotl 

Like  870  . 

2-94 

2-70 

25*0 

GO-3 

872 

8th 

Jtay  KStli,  ’07 

0‘02  rotl 

Like  870 

2-74 

2-89 

22*5 

.•.9-6 

Ta])ped  in  the  native  manner,  Feliruary  3rd,  1907.  Attempted  iiioenlatiun.  {.S'rr  pinic.  422) 


HOG 

1st 

l\lar.  7th,  ’<>7 

0-07  rutl 

2- .95 

3.. 35 

6'2-7 

GG-5 

807 

2iul 

!Mar.  16th,  ’07 

0-12  rutl 

2-94 

3-08 

.35-7 

G2-4 

HOH 

3rd 

Mar.  26th,  ’07 

(l-lOrutl 

3-54 

3-lG 

•■16-2 

G2-G 

809 

4th 

Apr.  4tli,  ’07 

i)*l()  rutl 

3-34 

2-90 

30-7 

Gl-7 

873 

.Ath 

Apr.  13tli,  ’07 

nTO  rutl 

2-94 

32-5 

G2-0 

874 

Gth 

Apr.  24tli,  ’07 

.  appreciably  ligliter  colour 

n*0o  rotl  ^  .0 

2-55 

2-70 

■25.5 

GO-4 

875 

7tli 

May  nth,  ’07 

U-035rutl 

2- 55 

2-89 

2G-2 

GO-G 

87G 

8th 

i\Iay  10th,  '07 

^|■(I13  rutl 

2-15 

2-5G 

20-2 

5.S-7 

Tap])cd  by  making  a  number  of  outs  or  gashes.  No  inoculation 


814 

1st 

i\lar.  7th,  '07 

O-OGO  rutl 

2-35 

2-04 

.31-7 

Gl-S 

815 

2iid 

Mar.  lGth,’07 

0-04  rotl 

No  marked  ditfereiice  from  the 

2-78 

2-55 

27*7 

GO- 8 

81G 

3rcl 

i\[:ir.2Gth,  ’07 

9-05  rotl 

Kum  exudiug  by  the  ordinary 

2*55 

2-8G 

29-0 

G1-.3 

817 

4th 

Apr.  4th,  ’07 

0-04  rutl 

methods  of  tapping,  except 

2-15 

2-74 

26-7 

GO-G 

877 

5th 

Apr.  13th,  ’07 

0-04  rutl 

that,  the  amount  of  gum 

1-95 

2-69 

21-2 

59-2 

878 

GHi 

-\pr.  24th,  ’07 

0-02  rotl 

being  less,  the  tears  were 

2-35 

3-27 

22*2 

59-4 

879 

7tli 

May  .5th,  ’07 

0-02  rutl 

smaller 

2-55 

2-75 

21-0 

59- 1 

880 

Ktll 

^lay  IGth,  '07 

0-013  rotl 

2-74 

2-7.3 

23-5 

59-G 

Tapped  by  a  series  of  small  cuts  fairly  close  together.  Attempted  inoculation.  {.sV/’  pitye  422) 


8111 

1st 

811 

2nd 

812 

3rd 

813 

4th 

881 

5th 

882 

Gth 

883 

7th 

884 

8th 

IMar.  7th,  '07  0-(i28  rotl 

Mar.  loth, '07  0*02  rotl 
Mar.  2Gth, '07  O-OS  ndl 
Apr.  4th,  '07  0-02  rotl 

Apr.  13th,  ’07  0-02  rutl 
Apr  24th,  '07  0  (ilG  rutl 
l\[ay  5th,  '07  O-0U3  rotl 

MaylGtb, '07  0-001  rutl 


All  the  gum  was  in  small 
pieces,  becoming  more  glassy 
towards  the  end  of  the 
season.  The  colour  was 
slightly  lighter  than  that 
of  gum  from  trees  tapped 
in  the  ordinary  manner 


•2-94 

3-4-2 

2-74 

3-05 

3-14 

.3-20 

2-74 

3- OS 

2-55 

2-97 

1-77 

2- GO 

1-95 

•2- 01 

1-95 

2- 63 

35-  5 

G2-0 

29-7 

01-5 

.39-2 

63-0 

28-0 

GM 

24-7 

GO- 3 

21-0 

59- 0 

2 -I- 5 

59-5 

23-0 

1  59-7 

Fic.  212,  — Loading  Gum  on  Camels  for  Transport  to  the  River 
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Of  the  ganlens  selected  for  experiments,  tliat  of  Ali  Nnr-ed-Din  furnished  the  most 
complete  series  of  results,  since  it  was  possible  in  it  to  secure  suflicient  of  each  grouji — 
small,  medium  and  large — for  the  purpose. 

The  following  tables  give  the  averages  of  results  from  the  three  classes  of  trees,  and 
what  may  he  taken  roughly  as  a  general  average  of  the  garden  as  a  whole  : — 


Large 

trees 

Medium 

trees 

Small 

trees 

Average  yield  of  gum  per  tree  ... 

l-OO 

1-3:! 

O.7.') 

Average  acidity  (milligrams  potassium  hydroxide)  ... 

2-4.0 

2-74 

2- (11 

Average  ash 

2.')(> 

2-'tl) 

2-‘J(l 

Average  viscosity  C  Degrees  of  retardation  iu  torsion  viscosimeter 

34-7' 

30-2" 

27-9' 

of  1  , 

20  per  cunt.  "l  Qramaies  of  sug.ar,  per  100  c.c.  of  solution,  re(phrudi 
solution  1,  to  produce  the  same  viscosity  . 1 

G2-3 

Gl-,') 

Gl-ii 

Average  op  ale  trees  in  garden  of  Ali  Nur-ed-Dis 


Yield  ...  ...  ...  . 

1-.33 

Acidity  ...  .  ...  . 

2- GO 

Ash  ...  . 

2-‘J4 

Viscosity  of  f  Degrees  of  ret.Trd.atioii  . 

30-9 

20  per  oeiit.  -1 

solution  [  Sugar  ctpiivaleut 

Gl-G 

Normal  and 

abnormal 

viscosity 


Alteration  on 
storage 


From  the  above  results  it  will  he  seen  that  the  proportion  of  harder  glass-like  gum 
varied  considerably  as  the  season  advanced,  and  increased  markedly  towards  the  end. 
It  is  to  he  noted,  however,  that  the  harder  gum  was  not  the  hard,  strong  gum,  of  high 
“  viscosity  strength,”  whicli  was  formerly  found  in  Sudan  mixed  gum,  and  picked  from 
it  under  the  name  of  ‘‘Khartoum  gum”;  hut  that  the  solution  yielded  by  it  was  even 
weaker  in  viscosity  than  that  of  the  softer  gum.  It  is  also  evident  that  Sudan  (and, 
as  will  he  seen  below,  Senegal)  gums  exhibit  in  tlieir  solutions  two  kinds  of  viscosity, 
one  of  them  lieing  false  or  abnormal.  The  latter  is  the  form  exhibited  by  certain  samples 
which  appear  to  dissolve  completely  in  weaker  solutions  (5  to  10  per  cent.),  but  in  higher 
concentration  yielding,  especially  on  standing,  a  glairy  mucus-like  liquid,  from  which 
tliere  separates  a  greater  or  less  amount  of  true  solution  of  lower  viscosity.  This  behaviour 
ajipears  to  characterise  the  gum  of  early  collections,  more  especially  the  harder  tears, 
since  when  these  were  separated  from  the  softer,  and  tested,  the  condition  of  comparative 
insolubility  was  found  to  persist  in  some  cases  up  to  the  third  collection,  whereas  the 
mixed  gum  is  completely  soluble,  at  least  to  all  apjioarance,  in  20  per  cent,  solution. 

The  above  facts  point  to  the  necessity  of  testing  the  solulhlity  and  viscosity  of  a 
gum  in  solutions  of  not  less  than  20  per  cent. 

It  was  found  that  if  the  abnormal  gums  just  mentioned  are  kept  for  a  certain  time 
they  become  perfectly  soluble  in  solutions  even  of  the  highest  concentration.  In  some 
cases  (e.fj.  that  of  a  sample  of  Senegal  gum)  the  alteration  was  found  to  have  taken 
place  at  the  end  of  about  two  months,  hut  more  usually  they  require  to  be  kept  for 
three  or  four  months.  One  sample  required  nearly  two  years,  hut  this  was  exceptional. 

The  alteration,  on  storage,  in  the  behaviour  of  the  gum  a^ipears  to  be  due  to  molecular 
re-arrangement.  This  view  is  borne  out  by  the  results  of  Mr.  Edie’s  researches  (ji-v.). 

The  following  results  would  appear  to  indicate  that  the  behaviour  just  mentioned 
is  a  characteristic  rather  of  the  gum  exuding  as  the  result  of  tapping  than  of  the 


Fig.  213.— Loading  Gum  on  Barge 


W  BkaU 


Fig.  214.— Gum  Picking.  Omdurman 


Fig.  215.— Bleaching  Gum. 


Omdurman 
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gum  from  natural  cracks  or  fissures  in  the  bark  (natural  or  wady  gum),  but  the 
evidence  is  too  limited  to  be  anything  more  than  suggestive. 


Viscosity  of 
*20  per  cent, 
solution 


Young 

Tiiees 

Old  Trees 

Young  Trees  in 
Valley  Geneina 

From  tapped 

-  Natural  ” 

P'rom  tapped 

Natural  ” 

From  tapped 

“  Natural  ” 

trees 

exudation 

trees 

exudation 

trees 

exudation 

Dctcrmiiiod,  March,  ’07 

83-5° 

,  40*5^ 

77*5'’ 

31° 

i  122-.5° 

ropy 

Nuv.  ’07 

33- 0“ 

4U-U' 

4ir.T' 

(slightly 
;  rupy) 

5.‘)“ 

sohiti(»ii 

35*3" 

(no  trace  of  (no  trace  of 
ropiness)  ropiness) 


Acidity  (inilligranis  KHO  required  ‘i'UO 
to  neutralise  one  gramme)  ! 


2‘00  2-8U 


2-85  23.5  '  271) 


Ash 


3-85 


s-oo 


3*05 


3*15 


3*05 


3-25 


.Summary  of 
results 


Tlie  colour  of  the  gum  of  tapped  trees  is  almost  invariably  lighter  than  that  of 
“natural”  exudations. 

Up  to  the  present  the  observations  which  have  been  made  indicate  that  great 
reduction  in  viscosity,  as  the  result  of  storage,  takes  place  only  in  the  case  of  the  gum  from 
early  collections,  and  that  a  mift  gum  which  yields  a  solution  of  high  viscosity  will  alter 
materially  and  quickly  on  keeping. 

The  results  of  the  examination  of  the  gums  from  the  several  geneinas  in  the  vicinity  of 
Taiara,  which  have  been  tabulated  on  ixiyea  4‘24  42S,  may  be  summarised  as  follows  : — 

1.  Clum  of  the  earliest  exudations,  after  tajiping,  is  usually  less  soluble.  This  is 
especially  the  case  with  gum  from  old  trees. 

2.  Storage  results  in  a  change  by  which  the  above  gum  becomes  quite  soluble. 

3.  Towards  the  end  of  the  collecting  season,  the  gum  is  found  to  become  more  hard 
and  glassy,  but  in  the  case  of  the  samples  tested  this  year  the  hard  gum  did  not  yield  a 
solution  of  high  viscosity,  as  is  usually  the  case  with  hard  Kordofan  gum. 

4.  There  was  a  fairly  regular  decrease  iu  “viscosity-strength”  of  the  gum  as  the 
season  advanced. 

5.  Contrary  to  the  statements  made  by  the  gum  collectors,  and  which  appeared  to  be 
supported  by  the  results  of  examination  of  several  samples,  the  gum  from  older  trees 
usually  exhibits  a  slightly  higher  strength  than  that  from  younger  trees.  At  the  same 
time  no  hard,  strong  gum  was  found  in  any  of  the  above  collections. 

The  explanation  of  the  absence  of  the  stronger  gum  from  these  samples  may  be  ; — 

{a)  That  by  reason  of  the  local  conditions  as  to  soil,  height  of  water-table,  etc.,  none 
of  this  variety  is  ever  exuded  near  Taiara. 

(/))  That  it  is  exuded  only  when  tapping  is  jierformed  immediately  after  the  rains  have 
ceased.  ft  was  intended  that  this  should  be  done  in  October,  1907,  but,  through  a 
misunderstanding,  the  instructions  were  not  carried  out. 

(c)  That  it  is  exuded  only  in  certain  years  under  appropriate  conditions  of  temperature 
and  rainfall. 

Gum  dealers  state  that  hard,  strong  gum  comes  to  them  in  far  larger  quantity  during 
the  months  of  November  and  December,  and  a  sample  obtained  from  one  of  them,  known 
to  have  been  collected  towards  the  end  of  1907,  was  found  to  consist  largely  of  this 
variety  of  gum. 

This  question  will  be  studied  in  the  collections  which  it  has  been  arranged  to  have 
made  during  the  coming  season. 
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Tlie  following  are  some  commercial  grades  of  Sudan  gum  obtained  from  a  local  firm. 
The  grading  of  gum  in  the  Sudan  and  Egypt  is  based  primarily  upon  the  size  of  the  tears  or 
fragments,  the  terms  used  to  designate  the  different  sizes  being  “  bold,”  “  large,”  “  medium,” 
“  granular,”  etc.  Grading  is,  however,  also  based  upon  the  quality.  “  Hard  gum  ”  (called 
in  Trieste  “Khartoum  gum”)  is  a  special  grade  containing  the  hard  glassy  tears  which 
exhibit  solutions  of  high  viscosity.  Since  the  harder  tears  do  not  crush  readily  in  transit, 
and  are  also  usually  stronger  as  regards  viscosity  of  solution,  it  follows  that  as  a  rule  the 
grades  described  as  “  bold  ”  or  “  large  ”  consist  of  stronger  gum.  This  is  not  the  case  with 
bold  or  large  bleached  gum,  since  the  variety  selected  for  bleaching  in  the  sun  is  always 
weaker  as  regards  the  viscosity  of  its  solution.  In  a  recent  article  on  the  “  Uses,  Properties, 
and  Production  of  Gum,”  in  the  Jiullettu  of  the  Imperial  Institute  (Vol.  VI.,  No.  1),  it  was 
stated  that  the  comparative  weakness  of  this  grade  of  gum  was  due  to  its  exposure  to  the 
sun.  This  is  an  error,  the  actual  cause  being  as  stated  above.  It  may  be  pointed  out  that 
in  many  cases  the  bleaching  of  these  gums  is  more  apparent  than  real.  Exposure  to  the 
sun  results  in  the  drying  of  the  gum  to  such  an  extent  that  it  becomes  covered  with  minute 
cracks  and  fissures,  which  make  it  appear  much  lighter  in  colour  than  is  actually  the 
case.  The  effect  might  be  likened  to  the  apparent  whitening  of  a  piece  of  yellow  glass 
by  grinding  the  surface  with  emery. 

Where  the  gum  selected  for  the  purpose  is  already  of  light  colour,  the  bleaching  in  this 
way  may  be  made  to  furnish  a  gum  which  dissolves  to  a  practically  colourless  solution, 
without  appreciably  injuring  its  quality  in  any  way  except  as  regards  friability.  The 
actual  advantage  of  such  bleaching  is  questionable,  but  as  long  as  the  market  demands  a 
product  of  this  kind  it  will  of  course  continue  to  be  furnished.  It  would  seem  preferable 
rather  to  select  from  the  gum  the  tears  which  are  naturally  lighter  coloured.  While  such 
selected  gum  would  not  have  so  fine  an  appearance,  it  would  furnish  a  solution  quite  as 
light  coloured  as  ordinary  bleached  gum,  at  much  less  cost  for  labour,  and  less  attendant 
powdering  of  the  gum,  during  bleaching  and  in  transit,  by  reason  of  the  excessive  drying. 

Bleaching  of  strong  gum  (the  hard,  glassy  form)  is  not  attempted.  As  already  noted, 
the  actual  reduction  in  colour  due  to  exposure  to  the  sun  is  slight,  and  the  dece])tive 
appearance  of  bleaching  due  to  the  formation  of  minute  cracks  and  fissures  does  not  take 
place  with  this  variety. 

Kordofan  gum  is  sometimes  designated  in  the  trade  as  “  Turkey”  gum. 

The  term  “  sorts  ”  is  used  to  indicate  an  ungraded,  natural  gum.  “  All  sorts  ”  is  rather 
what  is  meant. 

The  following  figures  {[lage  434)  are  not  to  be  relied  upon  as  characteristic  of  the 
grades  in  question.  “  Medium  sifted  and  cleaned  sorts,”  for  instance,  has  a  higher 
viscosity  of  solution,  not  because  medium-sized  pieces  are  stronger,  but  because  the  given 
lot  of  gum  from  which  it  was  selected  happened  to  be  of  a  higher  viscosity. 

Generally  speaking,  all  that  may  be  said  as  regards  commercial  grades  of  gum  is  that 
the  so-called  hard  gum  has  a  solution  of  higher  viscosity  and  the  grades  selected  for 
bleaching  a  lower  one.  The  amount  of  foreign  matter  is  of  course  materially  less  in  the 
cleaned  and  selected  samples. 

The  lower  acidity  of  granular  gum  and  “  siftings  ”  is  probably  due  to  neutralisation  by 
alkaline  matter  in  the  associated  sand,  etc.,  when  the  sample  is  brought  into  solution. 


The  grading 
of  glims 


Bleaching 


Effect  of 
exposure  to 
sun 


"Turkey” 
gum 
■ '  Sorts  ” 


Commercial 
grades  of 
Sudan  gum. 
Kordofan  and 
Cieclaref 
Hushah  gums 
and  Talh  gum 
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TaI,H  (tUM 

Talh  gum  is  collected  from  two  varieties  of  Acacia  seijal,  one  known  locally  as 
“  falha  haini-a,"  or  red  talh,  and  the  other  (.4.  sei/al,  var.  fintula.)  as  lalha  heida,  or  white 
talh.  These  trees  are  not  tapped  hy  the  gum  collectors,  who  simply  pick  off  such  gum  as 
exudes  from  accidental  cracks  or  fissures  in  the  bark.  The  crude  gum  of  both  varieties  has 
apparently  identical  qualities.  It  is  inferior  to  hashab  gum,  but  finds  a  ready  sale  at  a 
lower  price. 

Talh  gum  as  found  in  the  market  is  in  small  pieces  or  fine  powder,  the  gum  being 
exceeding  friable  and  the  tears  falling  to  powder  during  transport.  It  consists  of  a  mixture 
of  various  coloured  particles,  ranging  from  absolutely  colourless  through  shades  of  yellow 
and  brown  up  to  dark  red.  It  is  frequently  more  acid  than  the  gum  from  .1.  rcrck,  and 
sometimes  possesses  a  distinctly  sour  taste.  Its  solution  is  usually  fairly  dark,  becoming 
much  more  so  on  exposure  to  the  air. 

Twelve  samples  of  talh  gum  from  Kassala  district  were  examined  witli  the  following 
results : — 


Minimum 

Maximum 

Average 

Acidity  (equiv.  to  milligrams  KHO)  .  ...  . 

2-75 

6-29 

3-7C, 

-Ash,  per  cent . 

2'4-2 

4-42 

2-97 

Viscosity  of  f  Degrees  of  retardation 

20*2 

4.3-0 

36- .3 

•20  per  cent.K 

solution  [Sugar  equivalent,  grammes  per  100  c.c.  of  solution 

61 -.3 

6.3- 8 

02- G 

All  yielded  coloured  solutions  which  became  much  darker  on  exposure  to  the  air  and 
had  a  more  or  less  pronounced  sour  taste. 

By  selecting  only  the  colourless  pieces  a  very  marked  improvement  was  noted.  Thus — 


Minimum 

Maximum 

Average 

Acidity  (equivalent  to  milligrams  KHO) 

2-80 

3'ori 

.3-13 

Ash,  per  cent.  . 

2- 67 

2-89 

2-81 

Viscosity  of  f  Degrees  of  retardation 

29-2 

.34-1 

31-6 

20  per  cent.  < 

solution  [  Sugar  equivalent  (grammes  per  100  c.c.  of  solution)  ... 

61'3 

G2'3 

61-6 

The  solutions  were  in  all  cases  free  from  sour  or  other  marked  taste  and  practicallj' 
colourless,  with  little  or  no  tendency  to  darken  on  exposure  to  air. 

An  experimental  tapping  of  red  talh  trees  was  carried  out  at  our  request  by 
S.  A.  Wood,  Inspector  in  the  Woods  and  Forests  Department.  The  result  was  a 
greatly  increased  yield  and  a  very  decided  improvement  in  quality,  especially  as  regards 
the  colour  of  the  gum,  its  taste,  acidity,  and  the  absence  of  darkening  of  the  solution  on 
exposure  to  the  air.  Experiments  are  about  to  be  undertaken  in  order  to  determine  the  best 
method  of  tapping,  since  under  some  conditions  the  gum  exudes  in  such  large  masses  that, 
apparently,  fermentation,  attended  by  coloration  and  increased  acidity,  is  the  result. 

The  following  are  the  results  of  examination  of  a  sample  of  good  gum  obtained  by 
tapping  and  a  comparison  with  the  ordinary  gum  collected  in  the  same  district  (Sennar) 
from  untapped  trees. 


Talh  glim 
from  Acacia 
seyal 


Form  of  Talh 
gum 


Analysis  of 
Talh  gum 


Analysis  of 
selected 
Talh  gum 
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Gum  of  Acacia 
arabica 


Kuk  gum  from 
.  IraciavefUi^ea 


“  Natural  exudation  ” 

From  tapped  trees 

Laboratory  number 

944 

943 

Moisture,  per  cent. 

10-6 

9-30 

Acidity  (ecpiivalent  to  milligrams  KHO) 

3-37 

•2-89 

Ash,  per  cent. 

3'.35 

3-in 

Viscosity  of  j  Degrees  of  retard.atiou  .  . 

■2U  per  cent. 

solution  [  Mugar  equivalent,  grammes  per  lOd  c.c.  of  solution  ... 

44 

39 

G4 

G3'l 

Taste  . ■  . 

Bitter 

No  marked  taste 

Colour  and  behaviour  of  *20  per  cent,  solution  ... 

Very  dark,  becoming 
darker  on  standing, 
and  depositing  a 
dark  coloured  ppt. 

Amber.  Darkens 

only  very  slightly  on 
exjiosure. 

OF  ACACIA  ARABICA 

The  (.-I.  rern,  Willd),  known  in  the  Sudan  as  “sunt,”  was  the  original 

source  of  true  gum  arabic.  It  exists  in  fair  amount,  hut  is  employed  rather  as  a  timber  and 
as  firewood.  The  native  method  of  tapping  the  tree  differs  from  that  einjiloyed  in  the 
case  of  vl.  verek.  It  consists  in  chopping  out  a  section,  say  two  or  three  inches  in 
diameter,  of  the  hark  and  bruising  the  tree  by  a  number  of  rather  heavy  blows  around 
the  cut.  Except  that  it  is,  on  the  whole,  rather  darker  than  hashab  gum,  sunt  gum  is 
usually  of  very  good  quality.  The  following  may  he  taken  as  an  average  sample  : — 


Laboratory  Number 

Source 

425 

Rennar 

IMoisture,  per  cent _ 

11-G,5 

A.sh,  per  cent. 

2-(l2 

Acidity  (milligrams  KHO  re(]uired  for  1  gramme) 

2-(l9 

Viseosity  of  j  Degrees  of  retardation  .  . 

40-7U 

20  per  cent.  ^ 

solution  [  Rugar  ccpiivalent  (grammes  per  100  c.c.  of  solution)  ... 

G-33 

The  gum  was  completely  soluble  and  its  solution  of  light  yellow  colour  and  practically 
tasteless. 

Some  results  of  examination  of  gums  from  less  known  sources,  kindly  supplied  us,  in 
most  cases,  by  the  Director  of  Woods  and  Forests,  are  given  below.  These  results  should  be 
regarded  as  suggestive  only,  since  a  relialile  judgment  as  to  the  character  of  the  gum  which 
a  tree  is  capalsle  of  furnishing  can  probably  only  be  formed  by  a  consideration  of  results  of 
examinations  extending  over  an  entire  gum-producing  season.  Single  samples  may  give 
results  altogether  misleading. 

■tCACIA  VERUGEA.  Schwft.  Anih. — Kuk. 

A  sample  of  this  gum  was  found  to  be  mainly  dark  in  colour  and  in  more  irregular 
masses  than  the  tears  of  ordinary  hashab  gum. 

On  treatment  with  water  the  gum  does  not  form  a  true  solution,  except  in  part, 
glairy,  somewhat  gelatinous  mass  separates,  as  sometimes  occurs  in  the  early  collections 
of  ordinary  gum. 
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The  ash  was  2-29  per  cent,  and  the  acidity  was  equivalent  to  1-77  inilligrains  of 
potassium  hydroxide  per  gramme  of  the  gum. 

The  viscosity  of  the  20  per  cent,  solution  could  not  be  correctly  measured  for  the 
reason  stated  above. 

Some  small  pieces  of  light-coloured  gum  picked  from  this  sample  were  found  to  be 
quite  soluble  at  first,  but  on  standing  the  solution  became  of  a  granular  consistence. 


ACACIA  SUMA,  Kurz.  .1.  campi/lacantha,  Ilochst. 

This  tree  is  known  locally  as  Kakamut,  or  Sinein.  A  sample  of  gum  from  it  was 
found  to  be  completely  soluble,  but  the  solution  had  a  mawkish  disagreeable  taste  with 
a  flavour  of  turpentine.  All  the  gum  was  of  dark  colour  : — 


Moisture..  ...  ...  ...  ...  ...  ...  12- 3*2  per  cent. 

Acidity  (milligrams  KHO  per  gramme)  ...  ..  3-7U 


Ash 


*2*  *25  per  cent. 


Viscosity  of 
20  per  cent, 
solution 


{Degrees  of  retardation 

Sugar  equivalent  (grammes  1 
per  lUO  c.c.  of  solution)  J 


*20 


58-5 


ODINA  PKUCTICOSA,  Hochst.  Amh,  Leyun 

This  gum  was  found  to  be  completely  soluble.  The  solution  was  yellow  and  the 
taste  fairly  good,  but  the  viscosity  of  the  solution  was  rather  low.  The  results  were  as 
follows  : — 


Moisture  .  12-01  per  cent. 

Ash  .  2-40  .,  „ 


Acidity  (equivalent  to  milligrams  KHO)  .  1-92 


Viscosity  of 
20  per  cent, 
solution 


r  Degrees  of  retardation 

I  Sugar  equivalent  (grammes  1 
r,  per  100  c.c.  of  solution)  / 


27-5 

GO-8 


COMBRETUM,  sp.  (Tnfoliatiirii  or  Rartmainiiam)  Arab,  Subakh 

Several  samples  of  this  gum  were  examined.  These  varied  greatly  in  appearance,  the 
better  ones  being  light  amber  in  colour  and  in  round  and  vermicular-shaped  tears.  An 
examination  of  such  a  sample  gave  the  following  results  : — 


Moisture 

9-41  per  cent. 

.\sh  . 

•2-02 

-Acidity  (equiv.  to  milligrams  KHO)  . 

.-3-34 

Viscosity  of  J  Degrees  of  retard.ation  . 

20  per  cent.  Sugar  equivalent  (grammes  per  100  c.c.  1 

solution  J  of  solution)  J 

149 

09 

Colour  of  solution  .  . 

Light  amber.  Darkens  on  ex¬ 
posure  and  deposits  a  brown 
precipitate 

Taste . 

Practically  tasteless 

Gum  from 
Acacia  suma, 
Kurz. 


Gum  from 
Odin  a 
fructicosa 


Subakh  gum 
from  Coinbn- 
turn,  sp. 
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Another  sample  of  this  gum,  said  to  be  from  the  same  species  of  tree,  was  found  to  he 
in  large  irregular  fragments,  brownish  black  and  almost  opaque.  It  was  not  soluble  in 
water,  hut  a  mixture  of  about  '2  per  cent,  formed  with  water  a  jelly-like  mass. 

It  does  not  seem  likely  that  those  two  samples  came  from  the  same  species  of 
Coiiihret  imi. 


STKHCULIA  CINEHIA  and  STEHCULIA  TOJIENTOSA 


Tartar  gum 
from  S/ereu/ia 
cineria  and 
Da  gum  from 
SfercuHa 
tomentosa 


The  t'oniier  of  these  is  known  as  Tartar  (Ardh),  and  the  latter  Da  or  Kandi 
Both  exude  a  gum  apparently  identical  in  character,  and  resemlding  gum  tragacanth  rather 
than  ordinary  gum-arabic.  On  adding  to  water  they  do  not  dissolve  to  form  a  clear 
solution,  hut  swell  up  and  form  a  stiff  jelly. 

The  gum  from  S.  finii.eiit(}sii ,  obtained  in  Senegal,  has  in  recent  years  come  into  use 
in  the  treatment  of  fabrics. 

The  following  are  some  results  of  examination  of  this  gum,  compared  with  a  sample 
from  Senegal. 


Laburatory  No. 

.548 

542 

543 

Gum  uf  .. 

...  1  jS.  tomentosa 

>S'.  eincria 

S.  tomentosa 

Source  ... 

Bahr-ul-Ghazal 

Scniiar 

Senegal 

^Moiisturc 

1.5'2C  per  ceut. 

13T*2  per  ccut. 

8'‘JU  per  eeut. 

Ash 

.  7-05  „  „ 

5‘48  „  „ 

G-70  „  „ 

Acidity  (c(iuiv.  to  milligrams  KHO) 

.  13-7'J 

14 -.511 

13-UU 

Two  per  cent,  of  these  gums  forms  with  water  a  colourless,  slightly  granular  jelly. 
Another  sample,  from  the  frontier  of  Persia  and  India,  behaved  in  a  similar  manner. 


DeTEKMIN  ATION  OF  VlSCOStTY  OF  GuM  Soi.UTIOK.S 


Determination 
of  viscosity  of 
gum  sohili<jns 


Torsion 

viscosimeter 

Glass 

viscosimeters 


In  the  Second  Eeport  of  these  Laboratories  attention  was  called  to  the  application  of  the 
torsion  viscosimeter  to  the  testing  of  gum  solutions  and  the  methods  of  using  the  instrument 
were  explained  in  detail.  An  experience  of  two  more  years,  during  which  a  very  great 
number  of  tests  w'ere  made,  confirms  the  favourable  opinion  which  was  formed  at  that 
time.  The  great  advantage  which  it  offers  over  glass  forms  of  viscosimeters  (in  which  the 
time  of  outflow  througli  a  capillary  tube  or  orifice  is  noted)  is  that  the  single  instrument 
may  he  employed  to  determine  with  accuracy  the  viscosity  at  all  concentrations,  from  the 
lowest  up  to  the  highest  that  it  is  possible  to  make.  If  glass  flow  instruments  are  employed 
and  it  is  desired  to  make  determinations  at  say  10,  20,  and  30  jjer  cent,  concentrations,  it 
will  be  necessary  to  have  an  instrument  adjusted  to  each  of  these.  A  20  per  cent,  solution 


Degrees  of  retardation  in  torsion  viscosimeter 


Fig.  216. — Viscosities  of  Cane  Sugar  Solutions 
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Strength  of 

solutions 

employed 


will  not  tlow'  through  a  capillary  tube  such  as  must  be  employed  if  the  determination 
of  viscosity  of  a  10  per  cent,  solution  is  made  with  anything  even  approximating 
accuracy. 

In  our  own  experience  the  determinations  of  the  viscosity  of  gum  in  10  per  cent, 
solutions  has  often  furnished  results  markedly  at  variance  with  the  results  obtained  in 
higher  concentration.  This  is  apparently  especially  the  case  with  comparatively  fresh  gum, 
that  is,  from  one  to  three  months  after  collection.  It  is  probably  connected  with  the 
presence  of  the  variety  which,  in  higher  concentration,  shows  itself  by  forming  a  glairy,  oily 
liquid,  not  a  true  solution,  the  determination  of  the  viscosity  of  which  has  probably  little 
practical  value,  and  the  figures  of  which  are  certainly  not  comparable  with  those  yielded 
by  normal  gum  solutions. 

If  determinations  of  viscosity  are  made  in  10  per  cent,  concentration,  a  solution  of  20 
or  30  per  cent,  should  also  be  made  up  and  allowed  to  stand  for  from  24  to  48  hours  in  order 
to  determine  whether  there  is  any  alteration  in  the  solubility  of  the  gum  at  the  end  of 
that  time. 


From  enquiries  made  of  gum  handlers  in  Trieste,  Bordeaux  and  America,  it  was  found 
that  the  results  of  viscosity  determinations  made  on  20  to  30  per  cent,  solutions  were 
considered  much  more  satisfactory,  being  more  in  accordance  with  the  behaviour  of  the 
gum  in  actual  use. 


Oslwald's 
viscosimeter, 
a  simple  form 
for  rough 
determinations 


Terms  in  which 
viscosity  is  best 
recorded 


The  cost  of  the  torsion  viscosimeter  is  considerable  and  its  setting  up  and  adjustment 
necessitates  a  certain  amount  of  skill  in  the  operator.  It  is  desirable,  therefore,  that  some 
simple  form  of  instrument  lie  devised  for  general  use  among  gum  dealers 
and  manufacturers.  Any  one  of  the  forms  of  flow  apparatus  will  answer  for 
such  rough  determinations  provided  it  is  adjusted  to  the  concentration  of 
solution  to  which  it  is  applied.  The  best  of  these,  and  a  form  cajjable 
of  furnishing  very  accurate  results,  is  that  recommended  by  Ostwald,  and 
shown  in  Fig.  217.  The  determination  is  made  by  introducing  a  definite 
fixed  quantity  of  the  solution  at  C,  and  drawing  it  up  by  suction  until  it 
stands  at  the  mark  A.  The  time  reijuired  for  the  liquid  to  flow'  from  A 
to  the  lower  mark  B  is  noted.  The  ajiparatus  should  stand  in  a  tall  beaker  b 
containing  water  at  the  standard  temperature. 

The  upper  small  bulb  may  conveniently  have  a  capacity  of  5  c.c.,  and 
the  tube  of  fine  bore  a  length  of  10  centimetres.  10  c.c.  of  the  liquid  to 
be  tested  shoidd  be  introduced  at  C. 

The  tube  should  loe  of  such  a  bore  that  the  time  of  flow  should  be 
between  50  and  100  seconds. 

Whatever  the  form  of  instrument  adopted,  it  is  desirable  to  record 
the  viscosity  in  terms  of  the  number  of  grammes  of  pure  dry  cane  sugar 
per  100  c.c.  of  solution  (made  at  60^  F.)  which  is  required  to  produce 
the  same  viscosity  at  the  temperature  selected.  All  the  viscosities 
mentioned  in  this  article  were  determined  at  90°  F.,  which  was  chosen  as 
being  about  the  average  temperature  of  a  room  in  Khartoum. 

As  will  be  seen  from  the  curve  of  viscosities  of  cane  sugar  solutions  which  is  charted 
on  page  439,  the  expression  of  viscosities  of  gum  solutions  in  terms  of  gramme-sitgar 
degrees  is  much  more  satisfactory  with  ten  per  cent,  solutions  than  with  those  of 
twenty  per  cent,  or  more,  as  the  curve  beyond  20°  retardation  (which  is  not  likely  to  be 
exceeded  by  even  the  strongest  gum  in  ton  per  cent,  solution)  is  very  steep. 


Ostwald  s  viscosimeter 
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jn- 

K.  S.  Kdie,  M.A.,  JJ.Sc. 

(Jurnegie  Researcli  Fellow 

On  iny  arrival  in  Khartoum,  I  found  that  the  principal  prohleni  in  connection  with 
the  chemistry  of  Sudan  “Gum  Arabic”  was  to  discover  the  cause  of  the  marked  differences 
noticed  hy  Dr.  Beam  in  certain  physical  properties  of  the  gum,  sucli  as  hardness  and 
viscosity.  These  differences  are  discussed  fully  in  Dr.  Beam’s  report.  A  second  point 
of  interest  was  to  discover  some  sirecifio  properties  of  each  kind  of  gum,  so  that  it  would 
be  possible,  for  example,  easily  to  distinguish  “  Hashab  ”  from  “Talh,”  “Sunt,”  or  any 
of  the  other  gums  occurring  in  the  Sudan.  This  cannot  be  always  done  hy  physical 
tests,  such  as  viscosity.  The  literature  on  gums  is  comparatively  scanty,  and  few  observers 
mention  more  than  the  acidity,  total  ash,  and  optical  activity  of  the  gum.  O.  Fromnd 
goes  into  the  question  of  the  valuation  of  gum-arabic,  giving  special  attention  to  the 
colour,  viscosity,  optical  activity,  and  volume  of  insoluble  matter.  He  found  that  some 
of  the  properties,  such  as  viscosity  of  solution  and  acidity,  decreased  on  keeping  the  gum 
for  some  time.  Unfortunately,  no  mention  appears  to  be  made  of  the  actual  source  of  his 
samples,  which  are  described  chiefly  by  the  commercial  names,  such  as  “  Kordofan  ”  or 
“Senegal”  gum. 

Dr.  Beam  has  mentioned  that  at  the  time  when  Fromm  conducted  his  experiments 
there  would  be  very  little  Hashab  gum  from  Kordofan  in  the  market,  and  some  of  the 
latter’s  figures,  for  example,  of  optical  activity,  vary  widely  from  those  obtained  hy  me 
with  gums  of  known  origin.  These  differences  will  be  referred  to  later. 

E.  HefelmaniF  determined  the  amount  of  pentoses  in  25  samples  of  commercial  Pentoses  in 
gum-arabic,  but  not  all  from  the  same  species  of  tree.  He  found  no  relation  between 
the  amount  of  pentoses  and  the  trade  value  of  the  gum,  and  he  also  remarks  on  the 
fact  that  the  viscosity  is  the  best  guide  to  the  value  of  any  particular  sample.  A  few 
other  observers  have  given  figures  with  regard  to  isolated  specimens  of  particular  gums, 
mentioning  acidity  and  optical  activity,  but  there  appears  to  have  been  little  or  no 
attempt  to  study  the  gum  of  any  particular  species  of  tree  under  varying  conditions, 
such  as  soil,  age  of  trees,  or  season  of  collection  of  the  gum.  Since,  from  the  commercial 
point  of  view,  the  viscosity  is  the  most  important  character  of  a  gum,  it  is  of  great  interest 
to  iirvestigate  the  changes  of  viscosity,  noting  carefully  differences  in  conditions  as  Changes  in 
mentioned  above,  and  to  attempt  to  correlate  these  differences  with  variations  in  other 
physical  and  chemical  properties  of  the  gum. 

Dr.  Beam  has  investigated  the  effect  of  the  age  of  the  trees,  and  the  season  of 
collection,  in  causing  variations  in  viscosity  and  acidity  in  Hashab  gum  from  the  Sudan 
as  completely  as  the  samples  obtainable  would  allow. 

Prom  a  chemical  point  of  view,  it  seems  at  first  sight  probable  that  these  variations 
in  viscosity  would  be  accompanied  by  corresponding  variations  in  the  various  constituents 
of  the  gum  molecule.  The  simplest  way  to  test  this  seemed  to  be  to  estimate  the 
proportions  of  pentoses  and  hexoses  produced  on  hydrolysis  of  the  gum  by  dilute  acid. 

In  gum-arabic  arabinose  is  the  pentose  produced,  and  galactose  the  principal  or  only 
hexose. 

‘  Zeits.  /.  AnaL  Chemic-t  1901,  XL.,  p.  143. 

Zeits,  f.  offcutl.  VhcmiCi  VII.,  p.  195. 
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It  may  be  mentioned  that  all  the  gums  examined  contained  a  small  quantity  of  reducing 
sugar,  varying  in  Hashab  gum  from  a  mere  trace  up  to  about  0-15  per  cent.  This  does  not 
form  an  essential  part  of  the  gum,  and  may  be  readily  removed  by  dialysis.  The  sugar  is 
most  probably  derived  from  the  sap  of  the  tree,  some  of  which  would  adhere  to  the  gum 
on  drying.  The  nitrogenous  matter  in  the  gums  examined  is  also  very  small  in  quantity, 
and  quite  independent  of  the  strength  of  the  gum.  It  also  is  probably  derived  from  the  sap. 

Ex.4min.\tion  of  H.\sh.\b  Gun 

The  pentoses  were  estimated  in  one  gramme  of  gum  by  distilling  with  12  per  cent, 
hydrochloric  acid,  and  precipitating  the  furfurol  produced  with  phloroglucin.  The  method 
followed  was  that  described  by  Krober  and  Rimbach.^  From  the  precipitate  the  pentoses 
were  calculated  as  arabinose.  I  found  that  this  method  was  more  convenient,  and  gave 
more  concordant  results  wuth  the  same  sample  of  gum,  than  the  method  of  precipitating  the 
furfurol  with  phenylhydraziue. 

I  at  first  attempted  to  estimate  the  galactan  portion  of  the  gum  molecule  by  oxidising 
the  gum  with  dilute  nitric  acid,  filtering  and  weighing  the  mucic  acid.-  It  was  very 
difficult,  however,  to  get  two  determinations  of  galactan  in  the  same  sample  of  gum  to 
give  results  sufficiently  nearly  equal,  though  I  found  this  method  very  useful  in  giving  an 
approximate  idea  of  the  relative  proportions  of  pentoses  and  hexoses  produced  on 
hydrolysis. 

The  total  amount  of  reducing  sugars  was  estimated  by  boiling  a  four  per  cent,  solution 
of  gum  in  five  per  cent,  sulphuric  acid  for  five  hours  under  a  reflux  condenser.  The 
reduction  was  then  determined  in  five  cubic  centimetres  after  neutralisation,  by  boiling 
wuth  a  slight  excess  of  Fehling’s  solution.  The  cuprous  oxide  was  filtered  off,  washed  and 
ignited.  It  w'as  found  that  hydrolysis  was  complete  in  nearly  every  case  after  four  hours’ 
boiling. 

The  most  important  results  obtained  by  this  method  of  examination  are  shown 
below  : — 


Source  of  Gum 

Phloroglucide 
from  I  gramme 
gum 

Per  cent, 
of 

arabinose 

Grammes  CuO 
from  I  gramme 
gum  after 
hydrolysis 

Per  cent, 
of 

hexoses 

3b  trees.  Ist  cullectiou 

0-3184  grms. 

3,5-37 

2-005 

52-22 

„  . 

0-.3191 

35-  45 

2-025 

53-04 

3rd  „  . 

(i-siya  „ 

35-48 

2-024 

52-94 

„  4tli  „  . 

U- 31.03  „ 

35-02 

2-004 

52-54 

,.  .'rtli  „  . 

6-3175  ,, 

35-27 

1-973 

50-88 

,,  6th  „  . 

0.3176  „ 

35-29 

1-966 

50-52 

Kordofan,  Decicmbor,  1'JII7  ...  ...  . 

0-3148  ,, 

34-97 

1-980 

51 -.54 

Senegal,  <jrossc  blanch' 

0-3113  „ 

34-59 

1-975 

51-72 

Souogiil,  has  dll  fleuoc,  1908  ...  . 

0-3030 

33- GG 

1-985 

53-17 

Kordufan  hard  glassy  guni  ... 

0..3U94  ,, 

34.-37 

1-955 

51-04 

Kordofan  ‘'bleached”  gum 

0..30-20 

33-52 

1-965 

52-35 

Kordofan  ropy  gum... 

0-319,5 

3.5-49 

1-985 

.51-18 

rjt  ii,d.  j  .  iiinftit.  fti  nilty  v  |J. 

-  Allau,  “  Cuuimercial  Organic  Analysis 
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The  gum  in  the  first  six  instances  above  was  from  thirty  middle-sized  trees  in  Slieikh 
Ali  Nur-ed-l)in's  garden,  of  wliich  a  more  detailed  account  is  given  by  Dr.  Beam.  The 
exact  source  or  description  of  the  trees  in  the  case  of  the  other  gums  is  not  known,  except 
that  they  are  from  Kordofan  and  Senegal.  The  hard,  glassy  gum  from  Kordofan  was  a 
picked  sample  with  a  high  viscosity.  One  of  the  samples  was  a  so-called  “bleached” 
gum  after  exposure  to  the  sun.  This,  as  Ur.  Beam  has  pointed  out,  is  not  a  true  bleaching, 
the  white  effect  being  due  to  the  presence  of  a  large  number  of  cracks  and  small  fissures 
in  the  gum.  This  gum  is  very  friable. 

The  last  specimen  of  gum  mentioned  yielded  a  ropy  solution  when  it  was  first  examined 
in  the  laboratory,  but  now  a  true  solution  is  obtained  which  develops  no  ropiness  on 
standing  over-night. 

It  may  make  the  tables  clearer  if  the  method  of  calculating  the  glucoses  is  illustrated 
by  an  example.  In  the  first  case  the  actual  weight  of  phloroglucide  obtained  on  adding 
phloroglucin  to  the  furfurol  resulting  from  tlie  distillation  of  one  gramme  of  gum  with 
hydrochloric  acid  was  0-3 1S4  grammes.  From  tables  given  in  Kroher’s  paper  this  is  found 
to  correspond  to  0-3537  grammes  of  arabinose,  which  will  reduce  a  quantity  of  Fehling’s 
solution  equivalent  to  0-856  grammes  of  cupric  oxide.  The  total  reduction  by  one  gramme 
of  gum  after  hydrolysis  was  2-005  grammes  cupric  oxide,  so  that  there  is  a  reduction  of 
1-149  grammes  CuO  due  to  glucoses  or  galactose.  The  amount  of  glucoses  required  for  this 
reduction  is  0-5222  grammes,  or  52-22  per  cent,  of  the  gum. 

These  results,  especially  in  the  series  of  six  samples  of  gum  from  the  same  set  of  trees, 
are  at  first  sight  surprising,  as  they  show  that,  in  spite  of  the  different  season  of  collection 
and  differences  in  the  proportions  of  friable  and  hard  glassy  gum,  the  products  of  hydrolysis 
may  be  said  to  be  the  same  throughout.  The  differences  in  reduction  of  cupric  oxide  are 
multiplied  five-fold  in  the  table,  as  the  solution  taken  only  contained  0-2  grammes  of  gum. 
No  allowance,  either,  is  made  for  differences  in  moisture,  ash,  adherent  hark,  etc. 

The  other  six  samples  show  that  the  proportions  of  pentoses  and  hexoses  remain 
practically  the  same  in  spite  of  locality  or  age  of  the  gum.  It  would  have  been  interesting 
to  examine  the  gum  of  Acacia  verek,  from  other  sources  than  the  Sudan  or  Senegal,  but 
there  were  no  specimens  in  the  laboratory.  Some  gums  collected  two  years  ago  gave  the 
same  figures  as  specimens  collected  in  the  early  months  of  1908.  Several  other  samples  of 
gum  were  examined  in  the  same  manner,  and  gave  results  within  the  limits  mentioned  in 
the  table. 

An  important  feature  in  the  recognition  of  gums  is  their  optical  activity.  Fromm' 
states  that  the  rotation  due  to  a  10  per  cent,  solution  of  air-dried  “Kordofan”  or 
“Senegal”  gum  varies  from  about  —1“  to  +  3*^  21'  in  a  tube  100  mm.  in  length,  with 
variations  in  abnormal  cases  ranging  from  almost  —5“  to  over  +  9*^.  lie  mentions  that 
the  best  varieties  without  exception  give  a  negative  reading,  but  I  have  found  that  all 
samples  of  Hashab  gum  examined  gave  a  negative  reading,  and  within  much  narrower 
limits  than  Fromm  gives.  Greig  Smith,  in  his  work  on  the  bacterial  origin  of  gums, 
mentions  that  according  to  various  authors  the  natural  gums  vary  constantly  in  their 
optical  activity,  but  I  have  only  found  this  to  be  so  in  the  case  of  gums  from  different 
species  of  trees. 

I  have  also  estimated  the  optical  activity  of  a  solution  of  gum  after  hydrolysis.  The 
gum  was  hydrolysed  as  described  for  the  estimation  of  total  reducing  sugars,  and  the 
rotation  in  a  100  mm.  tube  observed.  From  this  the  rotation  of  a  10  per  cent,  solution  of 
gum  after  hydrolysis  was  calculated. 


Calculation 
of  the 
glucoses 


Pentoses  and 
hexoses 


Optical 
activity 
of  gums 


'  Zciis.f.  Anal  OhcmiCy  1901,  XL.,  p.  143. 
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The  following  table  shows  the  principal  results,  the  temperature  at  the  time  of 
observation  being  34“  C.  ; — 


Source  of  Gum 

Rotation  of  a  10%  solution 
in  a  100  mm.  tube 

Rotation  of  a  10%  solution  in  a 
100  mm.  tube  after  hydroij'sis 

30  middle-sized  trees,  1st  colleetiou ... 

-  3-01“ 

4-  5-48° 

„  „  >.  . 

-  3-00 

-b  5‘4;) 

„  3id  „  . 

-  2-95 

-1-  0*45 

,.  „  -till  „  . 

-  2-89 

4-  5-40 

„  „  ">tl>  >,  . 

-  2-81 

4-  5-48 

„  „  (itli  . . 

-  2-89 

4-  5-48 

3U  small  trees,  1st  eollecdion,  hard  portion . 

-  3-13 

4-  5-42 

„  ,,  ‘lud  „  hard  „  . 

-  3-14 

4-  5-48 

j)  ))  2ik1  ,,  soft  ,,  ...  ... 

-  2-93 

4-  5-42 

,,  .,  3rd  „  hard  „ 

-  3-03 

4-  5-49 

„  „  3rd  ,,  soft.  „  . 

-  2-9.5 

4  5-43 

„  „  4th  „  soft  „  . 

-  2-85 

+  a‘50 

„  oth  „  soft  ,, 

-  2-98 

+  5-47 

,,  „  Oth  ,,  soft.  ,, 

-  3-07 

-1-  5-58 

30  large  trees,  ‘iiid  collection,  hard  portion  . 

-  2-94 

4-  5-38 

„  „  2nd  „  soft  ..  . 

-  3-02 

4-  5 -.5.5 

„  „  5th  „  hard  ..  . 

-  2-77 

4-  5‘35 

.,  .,  oth  „  soft.  „  . 

-  2-89 

4-  n’oO 

Kordofan  gum,  hard  and  strong  ...  . 

-  3-()U 

4-  5‘30 

„  „  “  bleached "  sample .  . 

-  2-88 

4-  5-38 

„  „  giving  a  roiiy  solution  . 

-  2-91 

4-  5-40 

,,  ,,  December,  1907 

-  3-11 

4-  5.35 

Gedaref  gum,  .lauuary,  1908  . 

-  3-09 

4-  5-33 

Scucgal  gum,  tjrossc  hlanchc  ... 

-  2-84 

4-  5-48 

,,  ,,  pci  lie  blanche 

-  2-70 

4-  5-48 

„  „  bus  dti  flr.uvc,  1908  . 

-  2-93 

4-  5-42 

The  gum  from  the  small,  middle-sized  and  large  trees  in  the  above  table  came  from 
Ali  Niir-ed-Din’s  garden,  and  is  the  same  as  that  described  in  greater  detail  by  Dr.  Beam. 
This  table  of  optical  activities  is  of  great  interest  in  that  it  indicates  a  constant  specific 
rotation  for  llashab  gum,  not  only  in  aqueous  solution,  but  also  after  hydrolysis  with 
sulphuric  acid.  In  a  few  of  the  collections  the  gum  had  been  divided  into  two  portions,  one 
consisting  of  the  soft  friable  gum,  and  the  other  being  composed  of  the  hard  glassy  tears. 
We  thus  have  gum  from  trees  of  very  different  sizes,  and,  probably,  these  differed  in  age 
correspondingly.  The  season  during  which  the  gum  from  these  trees  was  collected  was 
from  the  middle  of  January  until  the  exudation  of  gum  stopped,  none  unfortunately  Ijeing 
gathered  in  November  or  December. 


RKPOET  OF  CHEMICAL  LABORATORY 


445 


It  will  be  seen  that  the  rotation  of  the  Senegal  gums  is  practically  the  same  as  the 
Kordofan  samples,  and  some  specimens  which  had  been  in  the  laboratory  for  two  years  also 
showed  the  same  rotation.  The  gums  mentioned  differ  slightly  in  moisture  and  ash, 
hut  the  differences  would  only  affect  the  rotation  to  a  slight  extent.  I  attempted  to 
prepare  a  sample  of  the  free  gum-acid  from  some  selected  strong  gum  from  Kordofan  by 
acidifying  and  then  dialysing,  but  found  that  a  trace  of  calcium  was  still  left,  and  after 
evaporating  the  gum-acid  solution  to  dryness  it  did  not  very  readily  dissolve,  probalily 
owing  to  some  change  taking  place  in  the  drying  process,  which  was  completed  at  about 
105“  in  an  air  oven.  On  hydrolysis  of  some  of  the  acid,  however,  it  was  found  to  give  a 
rotation  of  +  5-64°.  There  was  still  about  4-7  per  cent,  of  moisture  in  this  acid. 

The  rotation  of  the  gum  after  hydrolysis  throws  considerable  light  on  the  question  of 
the  constancy  of  different  samples  of  Hashab  gum,  as  shown  by  the  ordinary  methods 
of  investigation.  All  soluble  arahin  gums,  to  which  references  are  made  in  the  literature 
available,  have  been  found  to  be  hydrolysed  by  dilute  sulphuric  acid  into  arabinose  and 
galactose.  I  confirmed  this  in  the  case  of  a  few  specimens  of  Hashab  gum  by  examining 
the  osazones  produced  on  precipitation  with  phenylhydrazine  acetate,  but  I  did  not 
examine  any  of  the  series  systematically  in  this  way,  thinking  it  unnecessary  to  do  so. 
The  rotation  of  a  10  per  cent,  solution  of  these  series  of  gums  after  hydrolysis,  however, 
taken  into  consideration  with  the  proportions  of  pentoses  and  hexoses,  points,  I  think, 
clearly  to  the  fact  that  the  individual  pentoses  and  hexoses  are  present  all  through — the 
specific  rotations  of  the  different  sugars  varying  widely.  Thus,  at  ordinary  temperatures, 
the  [n]i,  of  arabinose  is  about  +  104-4°;  of  xylose,  +  18-5°;  of  galactose,  +81-4° — these 
values  varying  slightly  according  to  temperature  and  concentration. 

Before  discussing  the  differences  in  hardness  and  viscosity  further,  it  may  be  of 
interest  to  give  a  few  determinations  of  the  inorganic  constituents  of  Hashab  gums.  The 
ash  is  usually  stated  to  consist  of  lime,  potash  and  magnesia,  but  I  do  not  remember  seeing 
the  proportions  in  which  these  occur  recorded.  The  amount  of  total  ash  varies  slightly  in 
different  samples,  owing  partly  to  the  fact  that  more  or  less  of  the  calcium  carbonate  is 
decomposed  by  the  high  temperature  at  which  the  gum  was  incinerated.  In  no  case  did 
I  find  any  phosphates,  sulphates  or  chlorides  in  the  ash. 

The  figures  given  are  grammes  of  the  metals  in  100  grammes  of  gum. 


Kind  of  Gum 

Magnesium 

Potassium 

Calcium 

Kordofan  .strong  glassy  gum . 

0-257 

0-710 

0-773 

Kordofan  “  illeached  ”  gum 

0-2GG 

0-596 

0-779 

Kordofan  gum,  giving  ropy  solution  ... 

0-212 

0-661 

0-818 

Uopy  gum  from  different  locality 

0-198 

0-730 

0-785 

Senegal  gum,  f/ms\s*c 

0-18.5 

0-763 

0-70G 

From  30  middle-sized  trees  ... 

n-24G 

0-6.38 

0-687 

n  j>  5j  • • •  •  •  •  •  •  •  •  •  • 

0-281 

0-614 

0-G64 

n  js  n  •  •  ■  ■  •  •  •  •  •  • 

0-292 

0-6G9 

()*n58 

The  last  three  samples  of  gum  were  from  the  garden  of  .-Mi  Nur-ed-Din,  and  re])resent 
the  first  tliree  collections.  The  ash  of  all  these  gums  contains  a  very  small  quantity  of 
silica  also.  It  will  be  seen  that  in  spite  of  considerable  diff’ei'ences  in  the  source  and 


Inorganic 
constituents  of 
Hds/iob  gums 


Determination 
of  osmotic 
pressure 
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character  of  the  gums,  the  total  quantity  of  each  metal  (and  also  their  relative  proportions) 
remains  much  the  same  throughout ;  and  the  differences  may  perhaps  be  accounted  for  by 
the  presence  of  dirt  or  soil  which  became  accidentally  mixed  with  the  gum  during  the  time 
of  collecting. 

A  purely  physical  method  of  examining  gums  which  does  not  appear  to  have  been 
employed  hitherto  is  the  determination  of  the  osmotic  pressure  of  a  solution  of  the  gum. 
The  type  of  osmometer  which  I  have  employed  for  this  is  that  described  by  Moore  and 
Eoaf.'  It  is  specially  adapted  for  the  rapid  diffusion  of  any  crystalloids  which  may  be  in 
solution  through  the  parchment-iraper  membrane.  Moore  and  Eoaf  by  this  method  have 
completely  disproved  the  theory  that  colloids  possess  no  osmotic  pressure.  Among  other 
colloids  employed  was  gum-arabic,  a  6  per  cent,  solution  of  which  gave  an  osmotic 
pressure  of  184  mm.  of  mercury  after  five  days ;  another  sample  gave  a  pressure  of 
142  mm.  Gum  tragacanth  gave  practically  no  osmotic  pressure,  but  only  a  very  dilute 
solution  of  this  gum  can  be  obtained. 

In  my  experiments  the  final  reading  of  the  manometer  was  always  made  after  bringing 
the  temperature  of  the  solution  to  the  original  temperature,  thus  avoiding  any  slight  error 
due  to  expansion  or  contraction  of  the  solution  inside  the  osmometer.  The  instrument  was 
not  disconnected  until  the  pressure  had  been  stationary  for  at  least  forty-eight  hours.  In 
all  cases  a  solution  containing  six  grammes  of  dry  gum  in  100  c.c.  was  employed. 


Oum 

Osmotic  pressure  in 
mm.  of  mercury 

Temperature 

.30  middle-sized  trees,  1st  eollcction . 

1.52 

32-5'’  C. 

„  „  2nd  ,,  . 

1G4 

.31-5 

„  „  .3id  „  . 

1G4 

.32 

„  „  -ttli 

1G7 

.32 

„  „  ..  . 

170 

32 

„  >,  Ghi  „  . 

165 

.32 

Kordofan  “hlo.aehed”  gum  .  ...  . 

no 

2.3 

„  selected  strong  gum  .  ...  . 

127 

2.3 

Gum  yielding  ropy  solution — A 

140 

21 

,>  »  „  K  . 

141 

22 

„  „  „  C  . 

118 

19-5 

Kordofan  gum,  hard  tears,  yielding  a  weak  solution 

102 

27-5 

„  „  December,  1907  . 

125 

32-5 

Senegal  gum,  (frossc  hJanchr  ... 

114 

16-5 

These  results,  while  they  may  have  been  affected  to  a  slight  extent  by  the  tem])erature, 
show  that  there  is  a  very  marked  difference  in  the  osmotic  pressure  of  Hashab  gum.  On 
the  whole  the  tendency  seems  to  be  for  the  more  viscous  gums  to  have  a  higher  pressure 
than  the  weaker  varieties.  Unfortunately  1  was  unable  to  test  the  osmotic  pressure  of 
any  samples  of  gum  within  say  a  month  of  their  being  collected.  Dr.  Beam  has  shown 
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that  in  a  considerable  number  of  cases  a  gum  which  soon  after  being  collected  yields  a 
viscous  solution,  on  being  kept  for  some  months  becomes  much  less  viscous.  These  changes 
have  also  been  noted  by  Fromm,  who  mentions  that  this  decrease  in  viscosity  is  accom¬ 
panied  by  an  increase  in  the  proportion  of  gelatinous  insoluble  matter.  J)r.  Beam’s 
experience  of  Hashab  gums,  however,  is  the  reverse  in  this  latter  respect — gums  which 
at  first  yielded  a  ropy  solution  or  a  mixture  of  true  solution  and  gelatinous  matter 
invariably  gave  a  true  solution  on  being  kept  for  several  months.  The  gums  marked  A,  B 
and  C  in  the  table  are  instances.  In  the  Second  Report  of  the  Wellcome  Research 
Laboratories,  page  236,  Dr.  Beam  calls  attention  to  the  fact  that  a  solution  of  gum  made  at 
ordinary  temperature  has  a  much  greater  viscosity  than  a  solution  made  with  hot 
water.  I  am  inclined  to  think  that  this  change  is  due  to  the  same  cause  as  the  gradual 
decrease  in  viscosity  in  a  gum  which  has  been  kept  for  a  considerable  time.  This  change, 
and  the  wide  range  in  osmotic  pressures,  it  seems  reasonable  to  attribute  to  some  molecular 
change  in  the  gum,  which  may  he  of  the  nature  of  polymerisation.  I  have  been  unable  in 
the  time  at  my  disposal  to  examine  these  gums  in  the  method  described  by  O’Sullivan* 
in  his  exhaustive  work  on  the  products  of  decomposition  of  arabic  acid,  my  object  being 
rather  to  see  what  differences  were  obtained  by  the  methods  described  with  gums  of 
varying  strength.  It  may  be  that  the  nucleus  acid  to  which  the  sugar  residues  are 
combined  varies  with  the  physical  properties  of  the  gum,  or  there  may  be  varying 
proportions  of  the  sugar  residues  split  ofl'  from  the  different  gums  when  hydrolytic  action 
of  varying  intensity  is  employed.  I  think  that  my  figures  suggest  that  on  complete 
hydrolysis  with  5  per  cent,  sulphuric  acid,  however,  the  products  obtained  are  the  same, 
independent  of  the  hardness  or  viscosity  of  the  gum. 

In  his  paper  on  Geddah  gum,  O’Sullivan  found  that  the  number  of  sugar  residues 
attached  to  the  nucleus  acid  varied,  and  in  some  cases  the  gums  contained  mixtures  of  the 
same  gum  acids,  but  in  different  proportions.  I  am  unaware,  however,  if  these  gums  were 
obtained  from  the  same  species  of  tree,  as  gum-“  arabic  ”  from  different  species  of  acacia  is 
widely  different  in  chemical  composition,  as  I  shall  show  later. 

Even  if  these  Geddah  gums  were  all  from  the  same  source,  however,  it  is  quite 
reasonable  to  suppose  that  in  Hashab  gum  the  changes  in  physical  properties  when  the 
gum  is  merely  kept  at  ordinary  temperatures  is  due  to  some  molecular  change,  as  it  is 
improbable  that  changes  would  occur  in  the  actual  proportions  of  the  sugar  residues  or  the 
gum  acids. 

If  freshly-collected  gum  from  various  sources  were  available  it  would  be  very 
interesting  to  examine  it  chemically  and  physically  at  intervals  of  a  few  weeks,  so  as  to 
discover  if  any  such  differences  occur  such  as  O’Sullivan  found  in  the  case  of  Geddah  gum, 
and  also  if  the  osmotic  pressure  and  viscosity  varied  together.  Unfortunately  none  of  the 
newly-collected  gum  of  last  season  was  available. 


Talk  Gum 

I  have  examined  a  few  samples  of  Talh  gum  from  different  sources — one  the  so-called 
“  White  Talh,”  the  others  Red  Talh  probably,  though  information  as  to  the  source  was  not 
always  detailed.  It  is  interesting  to  note  that  each  sample  has  nearly  the  same  composition 
and  optical  activity,  so  that  probably  molecular  changes  account  for  variations  in  hardness 
and  viscosity,  as  suggested  in  the  case  of  Hashab  gums. 


Molecular 
change  in 
gums 


Talh  gum 


Jtmvnal  of  Ihr.  Chemical  Sociefif  (Trnusactiuus).  XTjV.,  p.  *41. 
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Rotation 


Ash 


Osmotic 

pressure 


Sunt  glim 


Rotation 


Ash 


Gum 

Percentage  of 

Percentage  of 

Rotation  of  a  10  per  cent,  solution 
in  a  100  mm.  tube 

arabinose 

hexoses 

Before 

hydrolysis 

After 

hydrolysis 

Red  Talh  from  barked  trees 

4-2'01 

44-74 

■+  5*05' 

+  8-05° 

White  T.alh . 

— 

— 

+  .')-2r, 

+  8-12 

Talh  fi'om  Goz-El-Basabir  .. 

43'.39 

44- .31 

+  5.2G 

+  7-89 

T.ilh  . 

4.''rr)l) 

44-44 

+  5-lG 

+  8-.35 

A  specimen  of  Eed  Talk  gum,  wliich  liad  exuded  naturally  from  the  trees  and  which 
was  examined,  gave  the  same  rotation  as  the  s])ecimen  from  barked  trees. 

These  figures  point  to  the  possibility  of  readily  distinguishing  the  presence  of  an 
appreciable  quantity  of  Talh  gum,  which  might  have  been  used  to  adulterate  liasliab  gum. 
The  ash  of  two  specimens  of  Talh  gum  was  examined,  and  the  figures  are  : — 


Gum 

Calcium 

Magnesium 

Potassium 

Red  Talh  (barked)  ... 

.  rooG4 

0-1914 

0-1984 

White  Talh 

.  1-0504 

0-1784 

0-1.333 

These  figures  represent  grammes  of  metal  in  100  grammes  of  gum.  The  proportion  of 
potassium  is  mucli  lower  in  these  than  in  Hashab  gums. 

A  6  per  cent,  solution  of  Eed  Talh  gum  from  barked  trees  was  found  to  give  an  osmotic 
pressure  of  5,5  mm.  of  mercury.  The  gum  exuding  naturally  gave  a  pressure  of  IS  mm.  ; 
and  White  Talh  gum  41  mm.  All  these  are  very  markedly  different  from  any  pressure 
developed  by  Hashal)  gums. 


Runt  Gum 

A  sample  of  Runt  gum  was  examined  with  the  following  results  ; — 

Percentage  of  Percentage  of  Rotation  of  a  10  per  cent,  solution  in  a  100  mm.  tube 

pentoses  hexoses  Before  hydrolysis  After  hj-drolysis 

57-80  ...  29-21  ...  +  7-73"  ...  +  8-25“ 


A  single  sample  of  Rubakh,  Kakamut,  and  Kuk  gum  respectively  was  examined  in 
the  same  way.  The  results  are  : — 


Gum 

Percentage  of  pentoses 

Percentage  of  hexoses 

Rotation  of  a  10%  solution  in  a  100  mm.  tube 

Before  hydrolysis  After  hydrolysis 

Subakh  {Comhrctiim.,  sp.) 

.54-3G 

‘25-, 54 

-  4-16° 

+  5-48° 

Kakamut  {Acacia  smna) 

.34-74 

— 

-  1-lG 

+  6- -22 

Kuk  {Acacia  veriuica)  ... 

55'7U 

35-G3 

-  0-20 

+  7-07 

The  mineral  matter  in  Kakamnt  and  Rubakh  gum  was  found  to  consist  of  the 
following  (grammes  in  100  grammes  of  gum)  : — 


Gum 

Calcium 

Magnesium 

Potassium 

Sulphuric  Acid  (as  SO.,) 

Kakamut  [ylcaria  suma) 

0-.3580 

0-19-24 

0-7846 

— 

Sub.akh  (Conihreluin, 

0-6G27 

0-2458 

0-2981 

0-1.5G3 
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Tlie  Subakh  gum  is  the  only  one  to  contain  any  mineral  matter  except  calcium, 
magnesium  and  potassium. 

From  the  analogy  of  Hashab  and  Talli  gum,  there  is  every  reason  to  expect  that 
specimens  of  Sunt  and  other  gums  from  different  localities  and  collected  at  different 
seasons  would  show  optical  activity  and  j)roportious  of  arabinose  to  hexoses  practically 
the  same  as  those  mentioned  above,  a  polarimetrical  examination  being  the  most 
convenient.  It  should  be  stated  that  all  the  figures  for  rotation  in  this  paper  refer 
to  tlie  sodium  flame. 


The  Bacteeial  Okioin  of  Gum 


*v- 


>* 


V  { 


,>.l 


<. 
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Under  the  above  title,  Greig  Smith^  first  published  an  account  of  researches  conducted 
by  him  on  the  gum  from  Acacia  penninervis,  from  twigs  of  which  lie  isolated  two  kinds  of 
bacteria.  The  prevalent  type,  which  he  calls  liact.  acacia,  produced,  when  grown  on 
artificial  media,  a  slime  from  which  a  gum  of  the  arabin-galactan  class  w’as  obtained 

by  suitable  treatment.  This  work  has 
been  described  in  great  detail  in 
subsequent  papers  by  Greig  Smith,  who 
found  that  “  gum-flux  ”  in  other  species 
of  trees  could  be  accounted  for  by 
bacterial  action  also,  and  his  results 
appear  conclusive.  Euhland,-  however, 
questions  Greig  Smith’s  view  of  the 
bacterial  origin  of  gum,  though  he  found 
that  Bacilhis  spongiosits,  isolated  from 
diseased  cherry  trees,  produced,  when 
grown  in  artificial  media,  a  slime  from 
which  a  gum  was  isolated.  This  gum 
he  found  only  to  yield  arabinose  on 
hydrolysis,  while  the  gum  from  cherry 
trees  inoculated  with  the  bacillus 
yielded  a  mixture  of  arabinose  and 
galactose.  In  a  later  paper,  Ruhland^ 
discusses  the  formation  of  gum  by  the 
action  of  the  oxygen  of  the  air  on  a 
substance  in  the  sap  which  might  be  called  a  reduced  “  gum-base. 

Zimmermann,'*  working  with  Acacia  Jecnrren.t,  connects  gum  formation  in  this  case 
with  the  borings  of  Ambrosia  beetles,  but  he  gives  no  account  of  what  the  method  of 
gum  formation  is.  He  mentions  one  interesting  point,  however  namely,  that  all  the 
artificial  methods  of  gum  production  which  have  been  described  involve  some  injury  to 
the  tree.  This,  it  will  be  readily  seen,  affords  the  bacteria  more  easy  access  to  the  tree, 
and  they  might  simply  be  carried  in  mechanically. 

I  have  endeavoured  to  confirm  Greig  Smith’s  work  in  the  case  of  Ilashab  gum ;  some 
branches,  from  which  gum  was  exuding,  being  kindly  sent  from  Kordofan  by  Mr.  Tippetts, 
•lunior  Inspector  at  Taiara.  After  sterilising  the  exterior  of  small  pieces  of  these  branches 

‘  Broc.  Linn.  Soc.  nfN.S.  IF.,  1902,  Part  III.,  September  24th. 

Jler.  deatsch.  bntini.  (hs.,  1900,  XXIV.,  393. 

“  Ibid.,  1907,  XXV.,  .302. 

Ventralbl.  f.  Bakt.  etc.  ;  II.  Abt.,  H<1.  XX.,  p.  710. 
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A  bipolar 
bacterium 
in  Hashab 
gum 


by  passing  them  through  the  flame,  I  infected  tubes  of  glucose  gelatin  with  the  fragments, 
and  after  24  hours’  growth  plated  out  nn  saccharose  potato  agar.  In  every  case 
practically  a  pure  culture  was  obtained  of  the  same  organism.  The  colonies,  after  four- 
days’  growth  at  35^  0.,  had  a  puckered,  dry  appearance,  and  were  rather  greyish-yellow. 
The  organism  stained  well  with  both  Gram’s  and  Lolfler’s  stain.  It  was  noir-motile,  and 
exhibited  well-marked  bipolar  staining  (Fig.  218).  From  the  original  plate  cultures 
1  sub-cultivated  on  the  same  medium,  and  then  on  the  special  medium  containing  laevulose 
and  tannic  acid  recommended  Iry  Greig  Smith  for  the  production  of  slime.  I  found  that 
the  bacterium  from  Ilashab  did  not  grow  at  all  well  on  this  medium,  but  on  a  moditied 
medium  without  tannin  it  grew  well  and  produced  a  slime.  Greig  Smith  mentions 
that  this  special  medium  for  B.  acacue  is  not  suitable  for  all  gum-producing  bacteria. 
Having  found  a  medium  which  promised  fairly  well  for  the  production  of  slime,  I  proceeded 
on  a  larger  scale,  but  unfortunately  lost  all  the  cultures,  plates,  etc.,  when  the  laboratory 
was  destroyed  by  fire,  and  have  been  unable  to  replace  them.  I  think,  however,  that  there 
can  be  no  doubt  that  the  same  bacterium  was  isolated  from  several  gum-bearing  branches, 
and  that  it  was  actually  present  in  the  bark,  sufficient  ])recautions  being  taken  to  prevent 
accidental  contamination . 

In  concluding  this  Report,  I  have  to  acknowledge  my  great  indebtedness  to 
Dr,  Balfour  for  much  assistance  and  advice  in  connection  with  the  bacteriological  work, 
which  I  much  regret  having  lost  at  such  an  interesting  stage.  I  am  also  very  much 
indebted  to  Dr.  Beam  for  advice  and  help  in  the  chemical  part  of  my  work.  lie  has 
given  me  the  fullest  information  obtainable  on  all  points  connected  with  the  collection 
of  gum,  and  also  the  physical  properties,  such  as  hardness  and  viscosity,  which  are 
fully  dealt  with  in  his  Report. 
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Fraucolin  Partridge,  Fl/aria  embryos  in  165,  192 
Lcncocylozoon  in...  ...  ...  ..  ..  165 

Frogs,  Jiislomtun  laryidani  in  ...  ...  ...  197 

Trypanosome  of,  one  resembling  ...  141,  142 

Fill,  Analysis  of  .  409 
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. . . 218-9 
...  400 

...  24 

294,  304 
145 
.  145 

...  146 
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for  ...  ...  ...  ...  *201,  204 

in  Kordofau .  ...  ...  309 

for  Store  Pests,  Kiug  ou  ...  ...  ...  243 

Fuug  Tribe,  Facial  Types,  male  ...  Figs.  171-2,  371 
Locatiou  of  32(),  328,  359;  llap,  Fig.  105,  327 
Fiiugoid  Pests,  King  on  ...  ...  *204,  *205,  245-7 

Fungus,  nocuous  to  Locusts  .  237 

Furawi  Tribe,  Physical  Characters  of  ...  ...  334 

Pur  Tribe,  P’acial  'I'ypes,  male  ...  Figs.  173-4,  371 

Physical  Characters  of  .  334 

Soldier  of  ...  ...  ...  Fig.  184,  374 
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Gallabat,  Bed-bugs  at  .  ...  . .  107 

Kala-azar  at  ...  ...  ...  ...  112 

Gamasidie  on  Snakes  ...  ...  ...  ...  152 

Game,  Big,  in  relation  to  Trypanosomiasis  ...  59 

Garden,  Therapeutic,  PAiilure  of  ...  ...  23 

Garden  Crops,  Animals  injurious  to  .  222  ct  scq. 
Gargur  Fish,  Tryjiauosomes  in  .  .  ...  144 

Garmoot  Pish,  Nematodes  iu  ...  ...  187 

Trypanosomes  in  ...  ...  ...  144 

Gastritis,  Kassala  Treatment  for  . . .  .  275 

dastrothij! ax,  Poirier,  Genus  ;  Species  of, 

Pischiider's  grouping  of  ...  ...195-6 

Gregarius,  Leiper  on  ...  196-7  ;  Fig.  45,  195 

Wtnyoni,  n.  sp.,  in  Gray’s  Water-buck 


195-7 ;  Figs.  46-8,  195-6 


Qebelawi  Tribe  ...  ...  ...  ...  ...  326 

Arrow  of . PI.  XLV.  (7),  379 
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Soldier  of  ...  ...  Fig.  188,  374 

Gecko,  Tree-dwelling,  Hicmoct/slidiuin  from  ...  151 

Gedaref,  Bed-bugs  at  ...  ...  ...  ...  107 

Gedaref  Gum,  Commercial  Grading  of  . .  434 

Geddah  Gums,  Changes  in...  .  .  ...  ...  447 

Geese,  Spirochaetosis  in  ...  ...  38,  39,  46,  57 

Geili,  and  elsewhere.  Locusts  at .  201 

Gerlillm  pi/gargus .  .  ...  27 

Qerbils,  Experiments  ou,  with  ‘  Orsudan  ’  27,  28 

Giaau  disease,  iu  Krythrea .  31 

Gifts  to  IMuseum  .  .  22 

Glossi>ia{a‘) : — where  found  Figs.  23,  24;  94,  97 

Fnsca,  and  Transmission  of  T.  gamhiciise  ...  98 

Mm-sitans,  Westw.  ...  ...  ...  139,  214 

Absent  from  Wau  .  ...  125 

Associated  with  'J'rujMtitosoina  qn'Caudl  ...  125 

Dark  variety  of,  described .  215 

Habits  of  .  ...  ...  95 

and  Mule  Trvjianosomiasis ,  ...  ...  34 

Native  Names  for  ...  ...  ...  ...  93 

Whore  found .  29,  30,  93,  136 
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Eauge  of  ...  ...  ...  ...  ...  95 

Where  found  ...  93,  95,  98-9,  126,  136 

iu  Uganda,  Archibald  ou  .  98  et  seq. 

Glucoses  of  Gums,  Edie  ou  ...  ...  ...  443 

G nasthoMulm  ...  ...  ...  ...  ...  ...  189 

Goats,  Immunity  of  (apparent)  to  Camel 


Guniiisiiienlutn,Y{o,\k.  235;  Pl.XXVIl.  {'I), facing  222 
Gouorrhcea,  Native  Treatment  of 

Dervish  .  ...  271.  277-8 

Kassala  ...  ...  ...  . .  ...  275 

Kordofau  ...  ...  ...  305,  309 

Goodsou,  J.  A.,  Examination  by,  of  White  Nile 

Water . 392 

Gossypiiim  barhadense,  Analyses  of  ...  ...  41t> 

Grading  of  Gums  . '  433,  434 

Grain,  Fungoid  Pests  of  .  ...  *246-7 

Insect  Pests  of .  241,  *24*2,  243 

Grain  Weevil,  the  .  .  ...  243 

Grants,  Government,  for  Locust  Destruction  203,  237 

for  Literature  ...  ...  .  23 

Graves,  and  Stones  from  Graves,  as  Charms, 

290-2;  PI.  XLII.  (various)  *283 
Grayia  ThoHoni,  Moequard,  described  ...  170-1 

Hajmogregarine  iu  ...  ...  ...  ...  156 

Gray’s  Water-buck,  Gastrutkylax  wenyuni, 

n.  sp.  in  ...  195;  Figs.  46-8,  195-6 

Great  Millet  {see  also  Dura),  Analyses  of  402,  403 

Green  Molokhia  Worm  ...  ...  ...  ...  235 

Green  Viper  of  the  Sobat  described  ...  174^5,  180 
Grey  Hawk  of  Congo,  Blood-parasites  iu  159,  16*2,  163 
One  resembling  ...  ...  ...  ...  162 

Ground-nuts,  Analyses  of  .  ...  ...  410 

Guinea  Powl(s),  Abyssinian,  Trypanosome  of  ...  141 

Blood-parasites  in 

Ascaridm  ...  ...  ...  ...  ...  193 

Fchinorhynchus  seynientatus,  iilarval  ...  194 

P’ilaria  embryos  ...  ...  161,  165,  19*2 

llaltcridia  .  150,  161 

Helerakis  numidu;  ...  ...  ...193-4 

LcAicocytozoon,  changes  in  ...  ...  ...  152 

Leucncytozoonnearei  157, 165;  PI. XVI. ,/ac7«p  158 
Frulcosoma  ...  ...  ...  ...  161,  16*2 

Trypanosoma .  ...  ...  ...  161 

Spiroehsetosis  in...  ...  38,  39,  46,  48,  12.8 

Guinea  Worm,  Embryos  of.  Investigation  of 

13*2-5;  PI.  IX.,  1.33 

Experiments  on,  with  Cyclops  126,  134; 

PI.  IX.,  133 
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lilfcctiou  (Farauteet),  or  Dracoutiasis, 
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132  ;  PI.  IX.,  133 

Native  Treatment  of,  Kassala 

. 273-4 

Researches  on  ... 

.  23 

Gum-arabic,  Sudan,  Researches 

and  Report 

on  (E.  S.  Edie) 

17,  18 

Analysis  of 

. 436 

Chemical  Composition  of 

. 447 

Original  Source  of  ... 

. 4.36 

Osmotic  Pressure  of  . . . 

. 446 

Problems  of  . . . 

. 441 

Tapping  for  ... 

.  436 

Gum  Solutions,  Determination  of 

Osmotic  Pressure  of  . 

446,  447,  448  : 

Rotation  of 

.443,  444,  445,  448  ' 

Viscosity  of,  424,  426,  428,  430,  432,  434, 

el  seq.  (Tables) 

Changes  in,  Edie  on 

. 441 

due  to  Storage 

4.30,  432,  447 

due  to  Sunlight  . 

433,  443 

Molecular  ... 

430,  447 

Instruments  and  Methods  . 

4.38,  440 

Strength  of  Solutions 

. 440 

Terms  for  Recording 

. 440 

Two  kinds  of . 

. 430 

Gum  Tragacanth 

Gum(s) 

438,  446 

Ash  of  ...  . 

424  el  seq.,  445 

Bleaching  of  .  433, 

443;  Fig.  215,  431 

Chemistry  of.  Notes  on,  liy  E 

S.  Edie  ...  441 

Collection  of  ...  414-5 ; 

Figs.  207-9,  423-5 

Frequency  of . 

. 415 

Commercial  Grades  of  . . . 

43.3,  434 

Effect  on,  of  Sunlight... 

433,  443 

Exudation  of 

Fig.  206,  421 

Grading  of 

433,  434 

Origin  of,  and  Production,  Conditions 

affecting 

416  el  seq.,  432 

Bacterial  . 

420,  422,  449 

Optical  Activity  of  . 

441,  443,  448 

Production  of,  as  affected  by  Moisture  ...  420 

as  affected  by  Temperature 

415.  422-4,  432 

Sorts  of,  Districts  producing . 

. 432 

Analyses  of  . 

416-20 

Sugar  in  ... 

442,  447 

Cano,  Solution  of,  Vi.^cosities  of  Pig.  216,  439 
Tapping  for  415,  420, 424  ct  seq.,  436 ;  Fig.  205,  419 
Trees  producing 

Cultivation  of .  ...  420 

Inoculation,  and  Results  .  422,  448 

Protection  from  Fire  of  ...  ...  ...  420 

Tapping  ...  420  el  sr?. ;  Fig.  205,  419 

Yield  .  ...  420,  422  el  seq. 

Gums  of  the  Sudan,  Beam  on  ...  4-1 4  ct  scj. 


Gynajcology,  Native 

Kassala . 

Kordofan . 

Gypsum,  Analyses  of 

Deposits  of,  'where  found 
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274,  275 
310  11 

...  398 

...  398 


Iliemainosha  neaeei^  see  Leucocylozoon  ncavei 

HeemalojMla  Denshdmii,  Austen .  209 

Described  ...  211;  PI.  XXIV. (1), /army  210 

'Tenuis,  Austen . 209 

Described  211-2 ;  PI.  XXIV.  (2),  facing  210 
H (Binidactylus  leschenauUii,  Ilcsmocyslidium  from 

1.50,  151 

Hcem  ocysiidium, 

in  Freshwater  Tortoise  (India)  ...  150,  151 

Najce,  n.  sp.,  in  Cobras  143,  150,  155; 

Pis.  XIV.  (1-17,  21),  XV.  ^4,  5,  6), 

facing  160,  156 

Spindle  Structures  in  ...  ...  ...  162 

Other  hosts  of .  124,  143 

in  Tree-dwelling  Gecko  ...  ...  150,  151 

lUem  ogrcgarina{ee) 

Balfouri,  of  .lerboa,  resemblances  between 
and  II.  gracilis,  155,  and  another 

Haemogregariue  .  156 

Correction  of  name .  35 

FiinamhuH,  Patton  ...  ...  ..  ...  35 

Gerbilli,  Christophers  ...  ...  ...  ...  35 

Gracilis,  Encysted  and  Free  forms  ...  ...  153 

n.  sp.  in  Lizards  141,  147,  148,  153 ; 

PI.  XII.  (18-32),  facing  146 
Schizogony  of  PI.  XV.  (10-13),  facing  156 
Jnculi,  Balfour  ...  ...35,  and  see  155  156 

Leucocjde  Counts  in,  Differential ...  ...  35 

yUi,  n.  sp.,  in  Presh-watcr  Fish  .  157 

Samboni,  Giordano,  Features  of  .  36 

7’rrs/i,  Sambon  and  Seligmann  ...  ...  36 

Unnamed  in  Uphiocephalus  obsciiriis  ...  144 

Vaughnni,  n.  sp.  in  Uhaniphitiphis  rubro- 

pwnctalus  .  36 

of  Jerboa,  by  the  Director  .  35 

of  Mammals  ...  ...  ...  ...  ...  35 

of  Reptiles  ...  36,  59,  124,  142,  145,  155-7 

of  Il/iamphiiqihis  rubropunclnlus,  by  the 

Director  36;  PI.  III.  {1),  facing  35 
of  Snake  36,  143,  1.50,  155-7;  Pis.  XIV. 

(18,  20, 22-4),  XV.  (3,  4,  8),  facing  150,  156 

of  Toads . 145 

in  Algeria  .  59 

in  Khartoum  ...  59;  PI.  III.  {2),  facing  35 

of  Varanus  nilolicus  ...  142 

Wenyon,  on  .  153  cl  seq.,  165 
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Halfaya,  E.xperimental  Farm  at  ...  231.  408 
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162,  163 

in  Birds .  124,  161,  102,  164,  lOo 

Peculiarities  of  148,  149,  150;  PI.  XIII. 

(14-10,  21-22),  facing  148 
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Schaudinn  on  ...  ...  ...  150 

Other  Parasites  resembling  ...  ...  151,  103 

Ihiltica  concirina^  Curtis  ...  ...  ...  ...  231 

Hamadryad  Snake,  Length  of  .  ...  174 
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Location  of  32G,  328,  356 ;  iNIap,  Fig.  105,  327 

Hard  Oum  .  430,  432,  433 

Hashab  (Tum(s),  Ash  of  ...  ,  .  ...  445 

Bipolar  Bacterium  in  ..  ...  450 

Commercial  Grading  of  ..  434 

K.vamination  of,  Edie  t)n  ..  442  rf  srq. 

Inorganic  Constituents  of  ..  445 

Molecular  change  in,  probable  ...  447 

Osmotic  Pressure  of  ...  ...  ...  446 

Specific  Rotation  for  ...  ...  .444-5 

Tree  yielding  ...  ...  414 

in  relation  to  Soil  ...  ..  416  ef  seq. 

Two  Classes  of,  Oencina  and  If '(/</}/  ...  415 

Hawk  (Grey),  Leucocytozooii  of,  Wenyon  on 

159,  162,  163 

Headache,  Dervish  Treatment  of...  ...  270,  278 

Head-dress,  Antelope,  Shillnk  380;  Figs.  198 -9. 

377;  PI.  XLVII.  (11),  382 
Felted  Hair,  Shilluk  380;  PI.  XLVII.  (4,  5),  382 
Head-rests,  Nyam-nyam  378;  Id.  XLVII.  (7,8),  382 
Heads  of  New  (hiUcidfC  ...  PI.  XXXVIII.,  2G1 
Healing  Art,  The,  as  practised  by  the  Dervishes 
in  the  Sudan  during  rule  of  j\Iahdi 
and  of  Khalifa,  by  Hassan  Effendi 

Zcki  .  269 

Heat,  Protection  from,  in  Dwellings  ...  ...  68 

Hcglig  Fruit,  Oil  from,  Analysis  of  .  .  412 

11  Aha ^  Analysis  of  ...  ...  ...  407 

Ilt'lminthes  {see  also  Bilharzia,  Uisiamala\  and 
FilarUr)  in  C.  l^I.Wenyon’sCollection 
from  the  Anglo-Egy])tian  Sudan, 
described  by  R.  T.  Lciper  187 
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Preservation  of,  l^Iethods  for,  Lciper  on  187-9 
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Flagellates  in,  Wenyon  on  ..  ...  ...  146 
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Hippocentruni  vcrsicohir,  Austen  ...  ...  209,  210 

Holy  Water,  from  Zamzen,  as  Charm  Fig.  66,  287 
Homnios^  Analysis  of  ...  ...  ..  404 

Hop  Flea  . 231 

Hordcum  sativum.,  Analysis  of  .  ...  405 

Horn  Beetle,  the  240;  PI.  XXVIII  (4,  5), 226 
Horned  Viper,  described  ...  ..  ..  ...  184 

Horses,  Piroplasmosis  in  ...  ...  37 

Trypanosomiasis  in  ...  ...  ...  31 

Baleri  form  of  ...  ...  ...  33,  34 

Trypanosome  suspected  in  ...  ...  32 

Housing  and  House  Construction  in  the 

Tropics,  by  W.  H.  IMcTjCau  67 

House  Fly,  the  Common,  as  Disease-carrier  ...  204 
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Investigations  ...  ...  ...  122 

Conditions,  Wenyon  on  ...  128 

Dracontiasis  .  ...  132 

Dysentery  ...  ...  ..  .  128 

Ticks,  Details  on,  King  ...  222 

as  Transmitter  of  Spirochsetosis  ...  ..  41 

Trypanosomiasis  ...  ...  . .  ...  27 

Hariia,  or  Kkiruu'i,  Analyses  of..  ...  ..  411 

Huts,  Native 

Burta  ...  ...  ...  Figs.  50,  00;  200,  279 

Shilluk  ...  ...  Fig.  57,  272 


Wan  .  Fig.  203,  384 


Ififahinima  a-giipfi/on,  Linn.  220;  PI.  XXVI. 

(3,  4),  facing  220 


Carrier  (suspe(d)  of  Cattle  Piroplasmo.sis  ...  37 

Hydrophobia  at  Khartoum  ...  89,  91 

Ifiplrosaurus  hivittafus.  Nematode  in  ...  ..  189 

Hygiene,  Review  of...  ....  ...  16 
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Ice  supply,  Khartoum  ...  ...  ...  80 

Incinerators  for  Excreta  ...  ...  80;  Fig.  20,  79 

India  (s’cc  Benares  and  Calcutta),  Cobras  of 


Naja  Bungarns^  n.  sp.  . 

174 

Tripiulktns  ... 

174 

Dura  of,  Compared  with  Sudanese  .. 

404 

Fowl  Spirochffitosis  in 

40 

Rats  in,  Classification  of 

15 

Snakes  of 

173, 

174 

Infantile  Diarrhoea,  Dervish  Treatment  of 

271 

at  Khartoum 

87 

Infectious  Diseases  at  Khartoum... 

88  cl 

seq. 

Statistics  of  . 

91 

,  92 

Inoculation  of  Gum  Trees  ... 

422 

laort^aiiie  Constituents  of  Hashab  Gums 

445 

Insect  Carriers  of  Disease  (see  also  ^r/ossin/c, 

etc.) 

of  Kala-azar  ...  ...  ...  101-2 

,  107, 

248 

of  Piroplasmosis  in  Cattle 

37 

of  Spirochetosis  in  Fowls,  etc. 

38  et 

seq. 

of  Trypanosomiasis 

in  Camels 

29 

,  30 

in  Cattle 

30 

in  !Mulcs 

34 

Insect  Pests,  see  Economic  Entomology 

Insects,  Klood-suftking,  IMosquitoes  and  other, 

205  ct  seq. 


c.ausing  Myiasis,  King  on  ...  ...  215 

Injurious  {see  Ec.onomic  Entomology),  by 
means  other  than  Blood-sucking 

218  et  seq. 


to  Cotton  ...  ...  .228 

to  Cucurbs  .  232 

to  .lute  ...  ...  .  235 

to  Lucerne  .  ...  201,  234 

to  Trees  and  Shrubs  .  .  .  238 

Intestinal  Parasites  (see  also  Filaria)  in  Birds...  197- 9 
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Iron,  Clarifying  effect  of,  on  Water  ...  ...  392 

Iron-working  among  Nilotic  Negroid  tribes  338,  340-2 
Irrigation  Rules,  in  relation  to  Mosquito  Pre¬ 
vention  .  (17 

Ij'oilvla'  (see  also  llijalomma  wijjiplium),  King  on,  220 
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lloimoijreejarin.a  balfouri  of  ...  .  35 

Others  resembling  .  ...  155,  1.5(1 

Hminogregarine  of,  by  the  Director  . .  35 

./»/».<,  sp .  ...  ...  227 

Terreal r is,  England  ...  ...  ...  227-8 

.lute,  Insect  pest  of .  235 


Kakamut  Gum,  Ash  of  ...  .  448 

Edie’s  Examination  of  ...  ...  ..  448 

Source  of,  and  Analysis  of  ...  ...  ...  437 

Kala-azar,  in  the  .\nglo-Egyptian  Sudan,  by 

S.  Lyle  Cummins  ...  ...  ...  100 

Bed-bug,  as  Carrier  of  ...  101,  102,  107,  248 
Cases,  Origin  and  jiarticulars  of  100,  102,  105-6 
Notes  on  115  rt  seq.;  Charts,  Fig.  27,  116 
Number  of  ...  ...  ...  ...  ...  107 

Particulars  of,  ascertained  (  T(tblcs) 

108,  109;  Fig.  26,  112 
Suspected,  Tables...  ...  ...  110 

Death  fiami,  of  A.  Pirrie  ...  ...19,  101,  104 

Death  r,atos  ...  ...  113 

Diagnosis  of  ...  ...  ...  102,  114 

Differential  . 104,  114  5 

Distribution  101,  107,  112-3;  Jl.ap,  Fig.  25,  103 
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